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SUPERVISION AND SAFETY OF THE BROOKLYN 
BRIDGE. 

There are some engineering and architectural works 
which, if correctly designed and properly constructed, 
are safe for all time; there are others whose safety 
is directly proportional to the intelligence and care 
of the men (engineers or mechanics) appointed to 
supervise and keep them in repair. Prominent- among 
the latter class of structures is the modern steel bridge, 
and particularly that type of it known as the stiffened. 
suspension bridge, to which type the Brooklyn Bridge 
belongs. In the case of the great East River crossing, 
there are peculiarities in certain parts of the design 
and construction which demand a thorough knowledge 
of the theory of bridge construction on the part of its 
caretakers; for it is only a qualified engineer who 
would perceive just which are the points most liable 
to failure, and therefore calling for particularly close 
inspection. Such critical parts existed in the bridge 
from the very first, being inherent, as we have said, 
in the design; and their liability to overstrain has 
been greatly aggravated by the fact that, from the time 
construction was begun, various increments in the live 
loads have been allowed, until now much of the struc- 
tural material of the bridge is being strained beyond 
the unit recognized as good practice by modern en- 
gineers, and some of it—as recent events have shown— 
beyond the breaking strength. 

That actual breakage should have occurred, is to be 
attributed to lack of knowledge, or lack of care, or 
both. We are free to confess that recent utterances 
of the engineers in charge seem to indicate that 
they are not as familiar with the theoretical and prac- 
tical aspects of the problem which is presented by the 
care and upkeep of this costly and overworked bridge, 
as the importance of the structure demands. For proof 
of this it is not necessary to go beyond the Chief En- 
gineer’s own report, in which he makes the astounding 
admission that the break in the suspender rods could 
not be detected until the broken ends were pulled 
up to view by the rising of the cable; while his 
assistant has asserted that the broken rods were 
sheared off by coming in contact with the upper edges 
of the floorbeam chords. What makes the Chief En- 
gineer’s statement the more disquieting is his admis- 
sion that there had been previous breakages at this 
point of the bridge; for it is evident that even with 
practical evidence to back up theoretical indications 
of weakness, the bridge authorities either did not know 
how, or did not care, to use that simple method of 
inspection by a tap of the hammer, which is practised 
to-day on the tie-rods of every Howe truss on our 
Western railroads. 

As a matter of fact, the whole atmosphere in and 
around the Engineer’s office of the Brooklyn Bridge 
is particularly disquieting in view of the recent critical 
condition of the structure. There seems to have been 
too much of the “happy-go-lucky” about the manage- 
ment. Plans of -parts seem to be difficult to find, and 
in some instances do not appear to exist. Is there on 
file in the Engineer’s office a complete strain-sheet of 
the bridge under its present loading, showing the maxi- 
mum stresses upon every member under the most un- 
favorable conditions of temperature and loading? Does 
this sheet show the actual tension in the outermost, 
diagonsl over-floor stays, at maximum tempera- 
ture and under maximum local concentration of 
load? When the trolleys were admitted’ upon the 
roadways, was any calculation made of the dynam- 
ical effect of the motor axles as they pound across 
the gap at the center of the main span? What is the 
tensional strain, under this hammering, at the center 
of the pair of channels which form the bottom chord of 
the floorbeams at this point? When the incident of 
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the nine broken suspenders occurred, what was the 


increase of load thrown upon the suspenders, adjacent | 


to the gap, which did not break? And what was the 
margin of resistance in these suspenders by which 
the process of snapping was prevented from running 
the full length of the truss and dropping the northern 
roadway into the river? 

The Roeblings built a bridge which embodied the 
best engineering knowledge of twenty years ago, at a 
period when the theory and practice of bridge build- 
ing, as we now know it, was not far removed from 
its infancy. In spite of its added loads the bridge is 
not an unsafe structure to-day—always provided (again 
we emphasize this point) that it is supervised by pro- 
fessional men who see to it that a most thorough sys- 
tem of inspection is unceasingly maintained. 


—— $i 


THE NEW YORK CENTRAL RAILROAD TUNNEL 
NUISANCE. 

On another page will be found the report of the 
grand jury’s investigation of the two-mile tunnel, by 
which the New York Central Railroad reaches its 
terminal at Forty-second Street. We most heartily con- 
cur in the three recommendations of the grand jury, 
namely, that the wall dividing the.two outer tunnels 
from the center tunnel be removed; that passenger 
coaches be protected from the sun when not in use; 
and that some other motive power than steam loco- 
motives be used. through the tunnel. The management 
of the New York Central road have only themselves 
to thank that this great public nuisance should have 
become the subject of action by the grand jury. Had 
the company shown the slightest indication of that 
anxiety to consider the comfort of their traveling 
patrons which, in recent press interviews, the leading 
officials of the road have claimed to experience, the 
present action of the grand jury, which is certainly 
not very creditable to this great and wealthy corpora- 


tion, would never have been taken. 


The discomfort due to heat and noxious gases is 
greatest in the side-tunnels, and the remedy suggested 
of .cutting away the dividing walls and substituting 
for them steel columns and girders, would afford a 
very marked relief, by permitting the heat and gases 
to escape through the open wells which exist above 
the inside express tracks. If the company has a frac- 
tion of that solicitude for the public comfort of which 
they recently have made such loud protestations, the 
recommendation that during the hot weather passen- 
ger trains, when not in use, should be stored in sheds, 
to prevent their being heated by the rays of the sun, 
will meet with an instant response. As to the change 
of motive power, that also has to come; and it wild be 
as well for the New York Central Company to realize at 
once that the public is determined that it shall come, 
and with as little delay as possible. The officials of the 
road have recently stated that they have been expend- 
ing unlimited. time and thought upon this problem, 
and regret to find that all of the alternative plans pre- 
sent insuperable. difficulties, etc., etc. As a matter of 
fact, the public is beginning to realize that the most in- 
superable obstacle is the very large expense to which 
the company will be put by this alteration of its 
tunnels and this change of motive power. For the 
officials of the road to say that a change of motive 
power is mechanically impossible, is to trifle both 
with the subject and with the hundreds of thousands 
of passengers who are put to unnecessary discomfort 
and suffering by the present.conditions. If the railroad 
company had the disposition to make the change, we 


venture to say that the electrical companies who are 


now equipping the Manhattan Elevated Railways would 
be perfectly willing to draw up a feasible scheme and 


put in bids for equipping the line from Mott Haven 


with the third-rail system, and providing the thirty 
or forty electrical locomotives necessary to bring the 
trains through the tunnel and handle them in the 
terminal yard. It is true, a third rail would involve 
some very complicated work at the numerous cross- 
ings and switches in the yard; but there is no rea- 
son to believe that these difficulties are beyond the 
ability of a good electrical engineer. The only objec- 
tion to such an installation would be the three or 
four minutes delay in changing from steam to electric 
locomotive at Mott Haven. But this would be offset, 
as far as the operation of the road is concerned, 
by the convenience of having the steam locomotives 
disengaged at the round house, and saved from the 
round trip into and out of the terminal yard at Forty- 
second Street. 

There can be no mistaking the genuineness of this 


last outburst of indignation against a railroad com- . 


pany of which the public has been such a liberal 
patron, and to which the city of New York has ex- 
tended in the past such liberal concessions. 
have thought that with the construction of the Hudson 
River Bridge and the entrance of competing roads 
into Manhattan Island a probability, the New York 
Central would have been prompted by mere instincts of 
self-protection to remove a nuisance which is-a stand- 
ing disgrace to an otherwise admirable system. 


We should . 
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DIVERGENT OPINIONS ON BATTLESHIP DESIGN. 

Broadly speaking, and without the least disparage: 
ment of the ability and good judgment of the gentle- 
men composing the minority in the Naval Board on 
Construction, it must be admitted that there is what 
we might call an a priori presumption in favor of the 
superior excellence of the new type of battleship 
recommended to the Department, based on the signifi- 
cant fact that the three technical members of the 
Board are united in favor of the majority design. 
Rear Admiral Bowles is expertly qualified on the 
question of the structural arrangement of the hull 
and disposition of the armor; Rear Admiral Mel- 
ville is similarly qualified to determine questions 
of motive power, coal supply, etc., while Rear Admiral 
O’Neil, by virtue of his office, is entitled to be called 
the most qualified expert on questions of armament. 
Regarding the merits of the two designs, as shown 
elsewhere in our issue, it is admitted that each has 
virtues which so strongly recommend it, as to prevent 
any offhand decision as to which is the all-round 
better ship. The Bradford design, with its four 12- 
inch, twelve 8-inch and twelve 6-inch guns, is in 
respect of its offensive qualities an enormously power- 
ful vessel, and on paper it stands far ahead of any 
of the vessels built or building for any navy in the 
world. We presume that the Admiral has fully worked 
out the details of weights, displacement, coal endur- 
ance, etc. for this ship; but we are free to confess 
that even with her 17,200 tons displacement, she looks 
scarcely able to carry such an enormous battery 
with the great weight of emplacements, ammunition 
hoists, and ammunition, necessary to adequately 
mount and serve it, and at the same time find room 
for engines that will drive her at 19 knots, and for the 
large supply of coal which she must carry to bring 
her up to modern requirements as to sea speed and 
radius of action. An undue proportionment of weight 
to guns and armor must be accompanied by a reduc- 
tion in the weights allotted to other essential ele- 
ments of the ship; and the mounting of twelve 8- 
inch guns and the six heavy turrets in which they are 
installed, cannot have been accomplished, we fear, 
in this design without some sacrifice in other direc- 
tions. We say this with due appreciation of the fact 
that 300 tons of extra displacement is allotted to cover 
these weights. 

The Bowles design is marked by great simplicity 
and by the total elimination of one caliber of gun, re- 
ducing the number carried to three, namely, 12-inch, 
7-inch, and 3-inch, as against the four sizes, 12-inch, 
8-inch, 6-inch, and 3-inch, carried in the Bradford 
design. While it is true, as urged by Admiral Brad- 
ford in his minority report, that the Bowles design 
introduces yet another altogether new type of ship inte 
the navy, we take it that it is the expectation of Ad- 
miral Bowles that the type, if adopted, will be so satis- 
factory that it will remain, with possible modifica- ‘ 
tions, a permanent type for future ships. As regards 
the new T-inch guns which it is proposed to use 
we consider that developments in guns and armor 
during the past few years point to this caliber, or 
perhaps, preferably, a caliber of 7144 inches, as the 
most desirable for what we might call the intermedi- 
ate battery of battleships. The commonly accepted 
practice in our navy has been to install four heavy 
guns for penetrating the main turrets and the armor 
belt of an.enemy; an equal or larger number of 8-inch 
guns‘for use against the lighter armor of the case- 
mates and smaller turrets; a secondary battery of 
6-inch guns, also for use against the lighter armor 
of the ship, and a large number of 14-pounders and 
6-pounders for the purpose of attacking the unpro- 
tected portions of the ship with a storm of smaller 
shells. The wonderful improvement in armor, however, 
due to the introduction of the Krupp process, has dis- 
counted the efficiency of all guns, great and small. 
The 6-inch gun is no longer able to penetrate 6-inch 
armor at ordinary fighting ranges, nor is the 8-inch 
gun serviceable against the heavier’ belt and turret 
armor. At the same time the 8-inch is over-heavy 
for use against the more lightly armored portions of 
a vessel—facts which would indicate that the time has 
come for the introduction of a weapon of intermediate 
caliber, such as 7 or 71%4-inch—one that’ would combine 
some of the penetrative power of the 8-inch with the 
rapidity of fire, light weight, and handiness of the 
6-inch gun. 

We have noticed in the development of foreign naval 
ordnance. during the past year or two indications of 
the recognition of this necessity. The French seem 
disposed to throw out the 5.5 rapid-fire in favor of 
the 6.4 and 7.6 semi-rapid-fire gun; while England has 
been’ building a 7.5 rapid-fire gun which has already 
made its appearance in one of her later battleship 
designs. As modified by the recent extraordinary im- 
provements in armor, we think that the desiderata in 
the arming of a battleship are as follows: A main 
battery ‘of.four heavy guns for attacking the water- 
line belt and main turrets; an intermediate battery 
of 7-inch or 714-inch rapid-fire guns for attack on case- 
mates and the more lightly armored turrets of the 
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enemy’s intermediate battery; and thirdly, a numer- 
ous battery of 3-inch, 12- or 14-pounder guns, whose 
province it would be to smother the enemy with a 
storm of projectiles, and effect that general demorali- 
zation of the enemy’s aim, which results from the 
concussion and indescribable din, to say nothing of 
the wreckage, of a storm of bursting shell. It seems 
to us that these conditions are excellently realized 
in the battery of the majority design of the Board on 
Construction. At the same time it is undeniable that 
Rear Admiral Bradford makes out a strong case in his 
minority report for the tactical advantages to be 
gained by mounting a numerous 8-inch battery in 
double- and single-decked turrets. The Bradford de- 
sign has the advantage of possessing an overwhelm- 
ing power of attack; although it gains this by the 
adoption of principles of construction that expose the 
vessel to the risk of a sudden disablement of a large 
portion of its main armament. The Bowles design, 
on the other hand, though less formidable for offense, 
is relatively simpler, less liable to quick disablement 
by a few well-placed shell, and with its larger second- 
ary battery of 3-pounder guns, and the more rapid 
fire of its intermediate battery of 7-inch guns, would, 
in a given time, deliver many more aimed shots than 
the minority type of vessel. 

However, after every argument has been made, one 
cannot but feel how purely theoretical is the whole 
question of battleship design. Only the test of a 
grueling fight between ships of opposite type could 
determine their respective merits. The Spanish- 
American war should have furnished the naval con- 
structor with much of the proved. data for which he 
is ever looking; but unfortunately the one-sided char- 
acter of the engagements rendered the technical les- 
sons of the war altogether meager and disappointing. 

—_ 4 - - 
VARIOUS USES OF PAPER. 
BY GEORGE E. WALSH. 

Paper manufacturers have developed their industry 
in two ways in recent years, and the results justify 
all the labor and experiment carried on through the 
application of science and chemistry. The applica- 
tion of machinery to cheapen the process of converting 
the raw material into different grades of paper has 
enormously stimulated paper production in this coun- 
try, and the various processes employed have often 
been described. 

But a no less important expansion of the paper 
industry has been in increasing the manifold uses 
to which paper can be put. Here, too, science has 
been the chief agent, and it has wrought remarkable 
changes and improvements. Chemistry has been labor- 
ing in this field for two decades, and from the 
laboratory have come discoveries that have made pos- 
sible the numerous side-products of the paper trade 
that are now manufactured on a large scale. 

One of the things in the paper industry that seemed 
almost. incredible a number of years ago was the 
manufacture of car wheels.. It seemed incomprehensi- 
ble to the lay mind that wheels made of compressed 
paper would stand the strain better than wheels made 
of steel. But the manufacture of paper wheels is no 
longer a novelty, and they are made in a great variety 
of sizes and shapes for use on roller skates up to 
heavy car wheels. After the car wheels made of 
paper were announced somebody applied paper to 
the construction of hollow telegraph poles, which were 
designed to take the place of those which had hereto- 
fore disgraced our streets and highways. But paper 
telegraph poles have never proved of any great value 
except to illustrate to the skeptical what can be done 
with paper. 

There have in recent years been made of paper, water 
and sewer mains which promise to be of value. These 
are hardened and treated chemically so that they are 
more impervious to water than some of the iron and 
earthenware mains. It remains to be proved by actual 
test whether they can outlast some of the latter. The 
announcement was made a few years ago that paper 
window panes had actually been made and used, but 
these were much like the oyster-shell window panes 
of the Filipino huts. They may admit a certain 
amount of light to brighten up the interior, but they 
could never be looked through with any degree of 
satisfaction. Still, a semi-opaque glass is often needed 
for the ceilings of public buildings, where the light 
admitted must be dimmed and diffused in passing 
through the substance. Paper window panes have been 
used in this way with more or less success. 

We are not only the greatest producers of paper 
in the world, but we have adapted it to more: practical 
uses than any other nation. Our machinery for mak- 
ing paper, and for converting it into. useful articles 
of commerce, surpasses that of any two European na- 
tions, and even in France and Germany, where the 
refinement of paper finishing has for years reached 
the high-water mark, our machinery is largely used. 
In fact, it might be said with considerable truth that 
our paper machinery has outstripped our paper pro- 
duction, and great as the latter is, the former eclipses 
it in extent and variety. 
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By means of improved machinery and new chemical 
processes wood pulp can be drawn out into the thin- 
nest imaginable sheets. In this spinning and squeezing 
the paper does not lose its toughness. Thus thin 
paper napkins and table cloths are produced and 
printed with fancy borders and patterns. Some of 
these articles are almost as tough as linen in resisting 
the attempt to tear them. Of course, they will not 
stand wetting and soon lose their toughness when 
moistened. But otherwise they make _ serviceable 
substitutes for table linen. Likewise the paper vests 
and paper underclothing and lining of winter suits 
are prepared for practical use, and they accomplish 
nearly all that is claimed for them. The paper vests 
and lining are made so thin that their weight is prac- 
tically nothing, and yet they keep out the wind and 
cold. They are chemically treated, so that they will 
last a long time. They are also manufactured so that 
they do not make the rustling sound usually charac- 
teristic of paper, and they are pliable enough not to 
stand out or bulge the cloth in any way. 

Waterproofing, and more recently fireproofing, of 
paper have occupied the attention of chemists and 
practical paper makers. Paper made waterproof and 
as fine as the ordinary napkins and table cloths would 
prove a boon to many lines of industries, especially 
at restaurants and hotels. It is said that public eating 
houses are waiting anxiously for durable paper nap- 
kins and table cloths. Waterproof paper is made 
to-day, but not in such a way as to be valuable for 
table use. Waterproof paper sheets are frequently 
glued to cloth, and in this way the latter is rendered 
impervious to moisture. This waterproof paper is 
good, however, only for limited lines of articles. 

Lately the paper pulp mills have been experimenting 
with fireproof paper. In fireproofing wood it has been 
found necessary to inject into it under great pressure 
non-inflammable chemicals, and thus either drive out 
or neutralize the inflammable material of the wood. It 
has been found that these fireproofing substances can 
be introduced into the paper pulp much easier than 
they can be injected into wood. Many attempts have 
been made to mix the right chemicals in the paper 
pulp to render the paper made therefrom fireproof. 
Not a little success has been attained in these experi- 
ments. In fact, the experiments in producing fire- 
proof paper paved the way for making fireproof wood. 
The wood pulp that is compressed into molds for 
general household uses, such as for wainscoting, da- 
does, ceilings and moldings, can be made fireproof 
in the same way as the paper. The fireproofing ma- 
terial is introduced and mixed with the wood pulp 
when the latter is in a soft, pliable condition, and 
when hardened through hydraulic pressure the chem- 
icals remain in the wood. 

This is one of the most interesting lines of experi- 
ments yet attempted by the wood pulp mills. It opens 
up a world of new possibilities. Should they succeed 
in producing perfect fireproof wood pulp there would 
be nothing to prevent them from furnishing our 
builders and marine architects with nearly all the 
interior wood trimmings in pressed material. The 
demand for such fireproof wood pulp products would 
be extensive. Our Navy Department is demanding 
such material for their battleships and cruisers, and 
the builders of the great skyscrapers in our cities 
are just as anxiously looking around for the same 
thing. If fireproof wood pulp could be produced sat- 
isfactorily it would enter into our daily lives in 
innumerable ways. 

When we consider the great number of household 
articles already made of wood pulp, it can readily be 
understood that a fireproofing process for paper and 
wood would be immediately of great value to all. 
The interior trimmings of railroad cars, ferryboats, 
ocean and river steamers, public halls and hotels 
are nearly all made of hard wood treated with oil, so 


‘that it is more inflammable than in the natural state. 


All this trimming of wood forms a daily menace to 
thousands of people, and should a fire occur it would 
sweep irresistibly through these handsome steamship 
saloons and parlor cars. ._The whole trade is merely 
waiting for the proper fireproof wood to make revo- 
lutionary changes in its methods. 

There are innumerable smaller trades built up in 
recent years as the result of improvements in manu- 
facturing paper. Thus in the electric light business 
compressed paper, chemically prepared, is of great 
value, and it is employed for insulating purposes on 
a large scale. Paper is in increasing demand for 
packing perishable goods. Butter, cheese and similar 
products packed in waterproof oiled paper will keep 
twice as long as when wrapped in any other substance. 
This packing paper is rendered absolutely air-tight. 
Druggists use large quantities of it for wrapping 
around the corks of their bottles, and even in sealing 
up boxes of medicine which need to be kept from the 
air as much as possible. In this way results are ob- 
tained which cannot.be approached by any other cheap 
material. Filter papers are also articles of consider- 
able commercial value. Thousands of tons of fine filter- 
ing paper are used every year in the drug trade. 
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SCIENCE NOTES 
The Olympic Theater at Vincenza has been reopened 
with the Cdipus of Sophocles. We illustrated this 
wonderful building in the Sclentoric American for 
July 16, 1898. 


The Baldwin-Ziegler expedition sailed on the explor- 
ing ship “America” from Vardoe July 31, the vessel’s 
course being shaped for Cape Flora, where Mr. Bald- 
win hopes to join the “Frithjof” and “Belgica.” Mr. 
Baldwin intends to push as far north as possible to 
establish winter quarters. He has 426 dogs and 16 
ponies with him. 


The Arctic expeditions of 1901 include the Baldwin- 
Ziegler expedition, the Russian expedition under Ad- 
miral Makaroff, the Canadian expedition, the German 
expedition, the joint expedition by the Duke of Abruzzi 
and Nansen, Peary’s Greenland expedition, the Stein 
Ellesmere Land expedition, a Russian expedition in 
the Kara Sea, to work to the eastward along the 
Siberian coast, and an expedition to Franz-Josef Land. 


Count de la Vaulx, the aeronaut who will attempt 
to cross the Mediterranean in a balloon in the middle 
of August, has arrived in Toulon to superintend 
the preparatory arrangements. Many prominent per- 
sons have contributed to the cost of the experiment. 
An immense balloon shed opening toward the sea will 
first be constructed. A carrier pigeon post will be es- 
tablished along the coast from Barcelona to Nice, and 
at Corsican and Algerian ports, with which the aero- 
naut will communicate. 


The New York Police Department has adopted a 
button invented by a woman, Mrs. Dudley F. Phelps. 
She has been working on the invention for many 
years. The button requires no sewing of any kind and 
can be taken off, cleaned and put back again without 
tearing the cloth. When she designed the button she 
had in mind particularly the requirements of uniforms. 
Two small prongs pierce the material of the uniform 
and on these fits the top like a glove fastener, which 
makes the whole thing perfectly secure. 


A London firm of photographic apparatus makers, 
during the sojourn of the Moorish ambassadors, con- 
structed a camera for the Sultan of Morocco at a cost 
of $10,500. The instrument is of the quarter plate 
size (3%x4%) and differs in no respect as regards 
the fittings from the ordinary camera made by this 
firm for general purposes. The metal work of the 
camera is constructed of gold, including the screws, 
and also the holders for retaining the plates. The 
instrument occupied the services of ten men for four 
months, the polishing of the base boards alone re- 
quiring eight weeks to accomplish. About 150 ounces 
of gold have been utilized and the instrument weighs 
13 pounds instead of 5 pounds, the weight of the 
same camera for ordinary use. It is a combination 
hand and stand camera with double extension rack- 
ing out from the center and rising front. It has 
but one lens, a Zeiss working at f 6.3. It gives two 
different foci, and it is stated that the powerful 
actinic light of Morocco will render the open aperture 
sufficiently rapid for the focal plane shutter, per- 
mitting an exposure of 1-1000th part of a second being 
given. The iris diaphragm, stopping down to f 45, 
will enable the lens to be employed for interior or 
sharply defined photography. Another camera was 
also made by the same firm—half plate in size—but 
in this instance silver is employed instead of gold for 
embellishing it. The cost of the second camera was 
$4,500. The Sultan of Morocco is stated to be an ex- 
pert amateur photographer. 


H. Becquerel has confirmed, by an unpleasant ex- 
perience, the fact first noted by Walkoff and Giesel, 
that the rays of radium have an energetic and peculiar 
action on the skin. Having carried in his waistcoat 
pocket for several periods, equal in all to about six 
hours, a cardboard box enclosing a small sealed tube 
containing a few decigrammes of intensely active 
radiferous barium chloride, in ten days’ time a red 
mark corresponding to this tube was apparent on the 
skin; inflammation followed, the skin peeled off and 
left a suppurating sore, which did not heal for a 
month. A sécond burn subsequently appeared in a 
place corresponding to the opposite corner of the 
pocket where the tube had been carried on another 
occasion. P. Curie has had the same experience after 
exposing his arm for a longer period to a less active 
specimen. The reddening of-the skin at first apparent 
gradually assumed the character of a burn; after 
desquamation a persistent suppurating sore was left 
which was not healed fifty-six days after the ex- 
posure. In addition to these severe “burns” the ex- 
perimenters find that their hands, exposed to the 
rays in the course of their investigations, have a 
tendency to desquamate, the tips of the fingers which 
have held tubes or capsules containing very active 
radiferous material often become hard and painful; 
in one case the inflammation lasted for fifteen days 
and ended by: the loss of the skin; and the painful 
Sensation has not yet disappeared, after the lapse of 
two. months.—Comptes Rendus, 


84 


A COMBINED BOX-CAP AND SHOE-PLANK HOLDER. 

In order to facilitate the construction of concrete 
walls, piers, columns, and the like a very efficient com- 
bined box-cap and shoe-plank holder has been devised 
by Mr. Thomas C. Farrell, of Washington, N. J. 

As our illustration shows, the mold for the concrete 
wall is made of planks set on edge, the combined box 
cap and shoe-plank holder for these planks comprising 
vertical sides connected by a horizontal web, giving 
the construction an H cross-section. The webs have 
small spurs which firmly engage the planks. The 
combined box-cap and shoe-plank holders are connected 
in transverse pairs by tie-bolts. 

The combined box-cap and shoe-plank holders thus 
constructed may be given any desired form. The T- 
form is useful at the end of @ wall; the straight form is 
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employed to join together the meeting ends of two of 
the planks and also to strengthen the planks at 
points between their ends;. the L:forim is used when a 
rectangular branch of the wall is to be made; the 
obtuse-angled form is designed for use at the inside of 
a branch to or bend in the wall; and the Y-form is to 
be used at the outside angle of an obtuse bend. 

In building up a wall, four or five courses of planks 
are placed on top of one another—sufficient to give the 
foundation its proper strength. The lower planks are 
then taken out and used again at the top of the wall, 
the concrete being filled in as before. The wall may 
therefore be built to any desired height without the use 
of a continuous sheathing. 

By means of the invention any intelligent practical 
builder can construct a fire-proof dwelling without 
the use of timber or stone as building material. 

Se cee ace 
STEPHENSON’S LOCOMOTIVE. 

The accompanying photograph represents the first 
locomotive built by George Stephenson, which was 
constructed for the Killingworth Colliery Company, 
in the year 1814. After doing its share of useful work 
as one of the notable pioneer locomotives, it came 
into the possession of Sir Charles Mark Palmer, who 
presented it to the mayor and corporation of the city 
of Newcastle-on-Tyne, England, on the occasion of 
the centenary of the birth of George Stephenson, 
which occurred June 9, 1881. This curious little en- 
gine is preserved as a relic of the past on a platform 
of the Northeastern Railway Company’s Central Sta- 
tion at Newcastle-on-Tyne. It should be noted, how- 
ever, that the “Billy,” as it is called, has been some- 
what modernized since the day when it first left the 
hands of its builder. Originally there was no smoke- 
box, nor were there, as explained below, any coupling 
rods. The boiler consisted of a cylindrical shell, with 
a single horizontal, cylindrical flue extending through 
it. The rear end of the flue constituted the firebox, 
and at the front end it was connected by an elbow 
with a vertical smokestack. The sheet-iron side to 
the foot-plate, on which it will be noticed the figure 
1 is printed, is evidently a later addition. Two ver- 
tical steam cylinders were 
carried above the boiler, 
into which they were 
built, the lower half of the 
cylinders being contained 
within the boiler itself. 
The piston rods are con- 
nected to transverse cross- 
heads, from the ends of 
each of which a pair of 
connecting rods are cou- 
pled to the driving wheels. 

As originally construct- 
ed, there were no coupling 
rods, the desired relative 
position of the pairs of 
cranks on each pair of 
drivers being maintained 
by a chain-and-sprocket 
gear between the two 
axles. On the front driv- 
ing wheels was a return 
crank, which, with -the 
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keep the pistons in quarter position. The coupling 
rods were substituted in 1825. The frame of the en- 
gine is of wood, and the wooden tender is provided 
with a tank which is carried over the rear axle, as 
shown in the engraving. 
a 


Experiments Upon Value of Color Solution for 
Orthochromatic Plates, 


A series: of interesting researches has lately been 
made at the Imperial School of Graphic Arts of Vienna 
upon the subject of preparing orthochromatic plates 
from ordinary gelatine plates by sensitizing them with 
different solutions. Dr. Eder, whose researches in this 
direction: are well known, has had the present series 
of experiments made by M. Paul Roch, an attaché of 
the Institute, and the latter has taken up and com- 
pleted the previous experiments of Eder, Bothamley 
and others for comparing the sensitizing effect of a 
great number of color solutions for the different rays 
of the spectrum. The colors chosen were for the most 
part of-the eosine group. 

To find out the relative value of each of the solu- 
tions, a ray in the red was selected for comparison, 
and the spectrum was photographed each time with a 
plate sensitized with one of the solutions of the series; 
the effect of the sensitizer is. then measured by the 
length of exposure necessary to produce the same de- 
posit of silver, this effect being represented by a num- 
ber inversely proportional to the length of exposure. 

In this manner the following fumbers were calcu- 
lated. For all the colorants of the eosine group, the 
immersion in the color bath was preceded by a short 
immersion in a 2 per cent ammonia solution. The 
numbers thus determined confirm the previous experi- 
ments and give some new results. 


Erythrosine: 22254 458s Miles 100 
Bengal: Tose. ot. skeetv saan ee ks 50 
Naphtofiuoresceine .................000- 50 
Methyleosine: oi iiss eeu rsa 0 50 
BOSiN C8. 00 Sesticie 5 ace Se a Pega ot a se eee 25 
CY an OSiNe: eiiiiere ots eiec dhe bbw Oe Me Gree 25 
Quinoline “red: \oecsia kinase d Sees 12 
Chrysaniline: “.i2etiiei ei ea Shes 12 
FIUOTesceine: «sires eee cee eek bees 5 


As the sensitizing power of erythrosine was found to 
be superior to all the others, it has been taken as a 
standard of comparison in the table. According to M. 
Roch, the methed of using some of these colors is in- 
dicated in the following formule: 


1. Erythrosine, methyleosine, ethyleosine, eosine: 
a. Preliminary ammonia bath, 2 per cent solution. 
b. Sensitizing bath. 


Color solution at 2 per cent ....... 6 parts 
PARTON OTN Go c5 5625. oes se Sane w3dscaverere Sale es 2 parts 
WATER eid oo 0.5" eheceteneteleiwtelelelelecerctvetet s 100 parts 


2. Bengal rose: 
a. Preliminary ammonia bath, 2 per cent. 
bo. Sensitizing bath. 


Color solution at 2 per cent....... 2 parts 
AMMONIA: iscsi ose oe stse tose ieee 2 parts 
WW ater occcGiaoverecedrantlerace-orors aieve,Scoseieo 100 parts 


For naphtofiuoresceine and cyanosine, 12 parts of a 
1 per cent color solution are taken, the rest of the 
formula remaining the same. With quinoline red, no 
preliminary bath is used, and the sensitizing bath is 
made up with 1 to 2 parts of a 2 per cent color solu- 
tion to 100 parts of water. It should be remarked that 
the plates rendered orthochromatic by the use of the 
color solutions cannot be kept for a great length of 
time before using; the best results are obtained imme- 
diately after drying. If, as is usually the case with 
amateurs, orthochromatic plates are not used contin- 
ually, the fact of being able to sensitize one’s own 
plates presents some advantages. 

rt 0 te 

A train on the Burlington route recently had all 

the windows on one side broken by hail. 


coupling rods, served to 
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A NOVEL CAN-OPENER. 

An ingenious machine for opening preserve-cans 
is the subject of a patent which has recently been 
granted to Truman A. Darling, of Anaheim, Cal. 

As our illustration shows, the machine comprises a 
standard carrying a platform, 0, and having two 
jaws, A, pivotally mounted on opposite sides of the 
Standard and pressed apart by a coiled spring. An 
opening is made in the standard for the passage of 
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A MACHINE FOR OPENING CANS. 


the spring. The jaws, A, pass upwardly through the 
platform, C, to grip the opposite sides of a can. In 
order to draw the jaws toward each other so that the 
can may be firmly clamped, links are employed, con- 
nected by a lever which is controlled by a crank, B. 
The crank is provided with a spring-pawl which works 
with a ratchet-bar fastened to the standard. By means 
of the spring-pawl and the ratchet, the crank, B, 
may be held in any desired position. By moving 
the crank the lever may be thrown to draw the jaws, 
A, together so as to engage the can; by throwing 
the crank, B, in the opposite direction the jaws are 
released and the coiled spring allowed to throw the 
jaws in open position. 

The platform, C, carries an arch-shaped frame on 
which a crankshaft, D, is fitted. The crankshaft 
is provided with a pinion which meshes with the 
annular teeth of a vertical crankshaft, H, enclosed 
partially in a sleeve. A pawl is mounted on the sleeve 
to engage the pinion on the crankshaft, D, to hold it 
in any desired position. The lower end of the crank- 
shaft, HZ, is formed with a point which is intended 
to pierce the center of the can-head. A transversely- 
disposed arm.is adjustably held on the lower end of 
the crankshaft, #. The outer end of this arm carries 
a knife, F, which is intended to cut out the head of 
the can as the shaft, H, is rotated. 

In using the machine the can is placed upon the 
platform, HE, and the jaws, A, are engaged with its 
opposite sides by manipulating the crank, B. By 
rotating the crankshaft, D, the crankshaft, EZ, is 
moved down so that its lower point engages the head 
of the can. The same movement will bring the 
knife, F, into contact with the can. By throwing the 


pawl on the sleeve down, the pinion is held immov- 
able; 


and by turning the crankshaft, C, once, the 
knife, F, will cut out the 
head of the can. 
——_—__0e—___ — 
An experiment is being 
made in New York city 
in connection with the 
water supply for the con- 
densing plant of the Edi- 
son Company at their new 
electrical power house in 
course of erection at 
Thirty-ninth Street and 
East River. A steel tun- 
nel, 250 feet long, measur- 
ing 12% feet in diameter, 
and weighing over 1,000 
tons, has been built, and 
the intention is to sink the 
tunnel some 23 feet under 
water and to use it as 
a huge aqueduct to lead 
water from the river to 
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the condensing plant re 
ferred to above. 
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THE ELECTRICAL CAUSES OF CHANGES IN THE 
WEATHER. 
BY FREDERICK A. TALBOT, 

Prof. Elmer Gates, of Chevy Chase, Md., has con- 
ducted a series of experiments which has led him to 
conclude that our varying conditions of weather are 
due to electricity. According to the professor, this 
subtle force produces rain and drought, the changes 
of air pressure, and the various meteorological dis- 
turbances, such as tornadoes and waterspouts, which 
visit us from time to time. 

That electricity exerts a powerful influence upon 
the air pressure is proved by means of a simple ex- 
periment. A large fluffy ball of cotton suspended 
from the ceiling by means of a silken cord and 
charged with electricity immediately increases in size 
very appreciably. This expansion Prof. Gates explains 
as indicative of a low barometer, arguing that. the 
expanding of the ball by charging it with 
electricity proves that the fibers of the cot- 
ton are repelling one another, so that the 
ball possesses less density. The same re- 
sult attends the charging of the atmosphere 
with electricity. The density of the air is 
diminished, with the result that the pres- 
sure is decreased, and the barometer conse- 
quently falls. 

The presence of electricity, however, in the 
atmosphere, produces not only low pressure, 
but high pressure as well. When two opposite 
masses of air charged with electricity—posi- 
tive and negative respectively—approach one 
another, they become denser, with the result 
that the barometer rises. To prove this, Prof. 
Gates uses another ball of cotton, suspending 
it from the ceiling also by means of a silken 
cord about 2 feet distant from the first ball. 
In a few minutes the two balls approach each 
other, both decreasing in size. From this ex- 
periment Prof. Gates infers that when one 
mass of air becomes charged with electricity, 
a neighboring mass of air becomes electrified with 
an opposite charge by induction. Thereupon the 
masses of air gradually approach one another slowly, 
and decrease the density of the air. 

One outcome of these investigations has been the 
construction of an appliance which Prof. Gates in- 
tends to use in forecasting the weather. It is impos- 
sible, with the present appliances employed, to pre- 
dict the barometric pressure until a change has ac- 
tually occurred; that is to say, until the barometer 
has either risen or fallen, meteorologists cannot tell 
us what weather to expect. If the variations of the 
harometer are the result of electrical influences, Prof. 
Gates suggests that the electric conditions of the at- 
mosphere should be observed, and by this means fore- 
tell at what places and at what time the barometer 
will be either high or low. The primary object of his 
contrivance is to measure and to record the amount 
of electricity in different regions of the atmosphere. 
The device is to- be attached to a small aerial ap- 
paratus which soars to the upper 
strata of air, makes automatic 
records at various heights, and 
then returns to the earth. By 
means of the appliance the pro- 
fessor hopes to glean informa- 
tion of those regions of air about 
which little at present is known. 

That rain is produced by the 
mingling together of masses of 
air oppositely charged with elec- 
tricity, Prof. Gates explains by 
another simple operation. Two 
windows on either side of his 
laboratory were opened. An elec- 
trical fan was placed in one win- 
dow and set in motion for the 
purpose of withdrawing the air 
from. the apartment. Thus the 
only air within the room was 
that which entered through the 
two windows. The weather out- 
side was clear and bright, though 
the air was charged with a cer- 
tain amount of humidity. The 
two currents of air entered the 
apartment by either window and 
mingled together in the usual 
way, without causing any unto- 
ward circumstance. A current 
of negative electricity was in- 
ducea into the air entering 
through one window, and a sim- 
ilar current of positive’ electric- 
ity induced into the stream of air proceeding through 
the other window. A most remarkable phenomenon 
instantly occurred. The two oppositely electrified cur- 
rents of air came into contact, formed a slight mist, 
and in a few seconds the floor of the laboratory was 
quite wet. Directly the electricity was switched off 
the air cleared, only to become misty again whenever 
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the currents were switched on. This experiment was 
intended to prove that the electrified masses of mois- 
ture-laden air, generally termed clouds, when they 
meet, produce showers. When they are abnormally 
laden with electricity, lightning and thunderstorms 
result. If, for example, reverting, the two cotton balls 
are charged very highly with electricity they jump 
together with a spark and a snap, then spring apart 
and come together again with another spark and snap, 
separate once more, while the charge is maintained. 
This is practically an illustration of thunder and 
lightning upon a miniature scale. 
sents the lightning and the snap the thunder. 

Prof. Gates, in the course of his experiments, also 
discovered another curious fact. This is the trans- 


portation of moisture from one point to another by 
means of electricity. During a shower of rain it has 
often been observed that a far greater quantity of 


ELECTRICAL ATTRACTION SHOWING HOW CLOUDS MAY BE 


INFLUENCED BY ELECTRICITY. 


rain has fallen in one place than could be possibly 
contained in the air covering that area. This peculiar 
fact is explained as follows: While it is raining in 
a certain spot, moisture from various directions is 
being conveyed to this special region by electrical 
energy. To illustrate this transportation possibility 
of electricity, Prof. Gates has constructed a large 
glass case about eight feet in length, divided into 
two compartments by means of a section of thin por- 
ous paper. One division is filled with very dry air 
and the other with air containing a heavy percentage 
of humidity. A wire leading from the negative pole 
of a static electrical machine is attached to the com- 
partment containing the dry:-air, while another wire 
led from the positive pole is connected to the. cham- 
ber containing the moist air. When the current is 
switched on, the moist air is transported from one 
end of the box to the other in a much shorter time 
than it would be conveyed by ordinary diffusion. 

In addition to producing artificial miniature 


ELECTRICAL APPARATUS BY WHICH EXPERIMENTS ON WEATHER CONDITIONS WERE MADE. 


showers, mists, and thunderstorms, Prof. Gates con- 
trives on a similar scale the more violent eruptions 
of nature, such as cyclones and waterspouts, with 
equal facility. To the bottom of an ordinary saucer 
filled with water a-wire is attached, connected with 
the positive pole of the machine. A small rod con- 
nected with the other pole of the machine is held a 


The spark repre- 
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short distance above the surface of the water. When 
the current is switched on, the water is agitated, the 
disturbance increasing in violence as the potential of 
the current is raised, until presently a cone is formed, 
rising higher and higher, until it ultimately touches 
the rod above. 

—_—____—__2 + 6+ ____ 

The British Antarctic Expedition. 
The present year will be a red letter one in the 
annals of Antarctic exploration, inasmuch: as deter 
mined efforts are to be made by the British Geograph 
ical Society and the German Government in concert, 
to unravel a little of the terra incognita of that re- 
mote region. Owing to its remote distance from the 
great centers of civilization, the South Pele has not 
received that attention from explorers which has been 
bestowed upon the North Pole, for whereas we are 
only 238 miles from the latter goal, we are yet about 
770 miles distant from the South Pole. Yet 
it is imperative that our’ knowledge of these 
southern regions should be extended, in the 
interests of navigation, since owing to our 
meager information of the magnetic pole, ships 
sailing in these southern waters often stray 
miles out of their cours%,and thus consequently 
protract their voyages unnecessarily. 
The vessel in which the British expedition 
will set sail was recently launched at Dundee ® 
(Scotland), where she was constructed by the 
Dundee Shipbuilders Company, which makes 
a specialty of building whalers and other ves- 
sels for plying among the Arctic ice. As with 
the “Fram,” in which Nansen set out for the 
North Pole, the “Discovery” has been specially 
built for the forthcoming task. In appearance 
she is a small, ungainly looking vessel, 178 
feet in length, though she possesses fine lines. 
She is built of timber throughout and special 
attention has been devoted to the strengthen- 
ing of her sides to enable her to resist the 
enormous ice pressure she will encounter. Her 
framing is constructed of Scottish oak, and where she 
will be subjected to the maximum pressure,: heavy 
transverse bulkheads are supplied. There is a solid 
mass of wood 9 feet in thickness in her stem, while 
her sides amidships are 2% feet thick. Her out- 
side planking is of hard wood sheathed with green- 
heart and iron bark. Owing to the peculiarity of her 
form, when the ice exerts heavy pressure, instead of 
crushing the vessel, it will gradually lift her up. 

She belongs to the auxiliary class of steam vessels, 

her engines developing only 450 horse power, and she 
will thus depend mainly upon her sails for progress. 
She is driven by three propellers fitted with new pat- 
tern withdrawing shafts and lifting screws, by which 
means, whenever an exigency arises, the screw shaft 
can be withdrawn inboard out of the way of the ice. 
Her boilers are the best return tube Scotch type. -Her 


‘coal capacity is only 280 tons, but this is sufficient to 


carry her 8,000 knots at an average speed of 6% to 7 
knots per hour. She covered the 480 miles between 
Dundee and London with the 
consumption of only 14 tons of 
coal. She carries a steam dy- 
namo and also a windmill dy- 
namo to economize coal. 

The internal arrangements of 
the vessel are as comfortable as 
possible. There is the usual 
range of laboratories and work- 
shops incidental to such expedi- 
tions, and roomy quarters for 
the officers and crew. One prom- 
inent feature. of the interior 
equipment is a kind of atmos- 
pheric lock by. which means the 
raw Antarctic air is prevented 
from entering the interior of 
the vessel, when .a person enters 
from the deck. It is a double- 
door arrangement, and when en- 
tering the person first closes the 
outer door before he opens the 
one leading into the apartment. 
To preserve the warmth in the 
rooms the walls are lined with 
asbestos. The stoves are pro- 
vided with talc doors with fun- 
nel-like fittings over them, 
through which the air from the 
outside enters and is carried 
over glowing coals to be heated 
prior to its delivery into the 
rooms. 

All the available space on the 
deck is occupied with winches, anchors, cables, sound- 
ing apparatus, spare propellers, masts, etc. For 
deep-sea soundings 10,000 fathoms of wire are being 
carried upon drums. The ship is lighted ‘through- 
out with electric light. The magnetic instruments 
carried are of the most delicate description, and 
to prevent their being deranged no steel or iron 
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is located within a radius of 30 feet of them. All 
the rigging forward has in fact been specially made 
of hemp to prevent any disturbance in this direc- 
tion. Kites are also being carried for the purpose 
of conducting the meteorological observations, and 
there is a possibility of Marconi’s wireless telegraph 
system being installed. 

The total cost of the expedition is $500,000. Sir 
Clement Markham, President of the Royal Geograph- 
ical Society of Great Britain, who is himself an ex- 
perienced Arctic explorer, was mainly responsible for 
the inauguration of the expedition. When he first 
promulgated the scheme he advocated its being carried 
out entirely by the Government, but this was found 
to be impossible. The latter, however, finally agreed 
to subsidize it to the extent of $225,000, the balance 
of the sum being defrayed by public subscription. A 
large amount of this has already been forthcoming. 
The expedition will be absent for three years, and 
the annual cost of maintaining it will be $100,000. 
NThe leader of the expedition is Capt. R. F. Scott, of 
the Roya! Naval Reservex The officers and crew will 
in all number forty-five, an excess of fifteen ovér the 
strength of the German expedition. 

The South Polar regions have been divided into 
four quarters or quadrants, named respectively, Vic- 
toria, 90 deg. to 180 deg. east; Ross, 180 deg. to 90 deg. 
west; Weddell, 90 deg. west to 0 deg., Greenwich 
Meridian, and Enderby, 0 deg. to 90 deg. east. The 
British expedition will explore the Victoria and Ross 
quadrants and the Germans will explore the Weddel 
and Enderby sections. x nee expeditions will start 
simultaneously from Melbourne in the latter part of 
this year. 


COKE MAKING IN THE CONNELLSVILLE REGION. 

Of the coke industry it may be truly said that it 
has revolutionized the iron and steel trade of the 
world. To-day this great fuel industry ranks with 
the great industrial enterprises in which fame and 
fortune have been won. Coke-making, as now carried 
on in many States and Territories, had its birth in 
the Connellsville region of southwestern Pennsyl- 
vania. The originator of this industry never dreamed 
of the far-reaching effect it would eventually have on 
the iron and steel industries. To-day its effects are 
universal. Less than half a century ago the successful 
manufacture of coke in western Pennsylvania shifted 
the pig-iron industry to Pittsburg, and thus laid the 
foundation for that city’s present industrial great- 
ness. 

The Connellsville coking-coal seam embodies some 
peculiar geological conditions. It is a detached por- 
tion of the Pittsburg coal basin, and extends along 
the western slope of Chestnut Ridge, the western- 
most range of the Alleghanies, from Latrobe, Pa., on 
the main line of the Pennsylvania Railroad fifty miles 
east of Pittsburg, southward into Maryland and West 
Virginia. Its average width is not more than four or 
five miles, and the region contains something over 
100,000 acres, its borders having been somewhat ex- 
tended during the past year or two through the intro- 
duction of improvements in the coking processes, 
whereby the production of a good quality of coke is 
made possible from the coal lying on the borders of 
the main coking field. 

In the Connellsville region the standard bee-hive 
oven, the type now in general use, has a diameter of 
from 10 to 12 feet, and a height of from 6 to 8 feet, 
and is built of fire-brick or stone. It is arched in the 
interior, and has an opening in the top for charging 
and for the escape of the gases during the coking 
process, and a door in the lower front side through 
which the finished product is “drawn,” this door 
being closed during the coking process. The aver- 
age charge of coal per oven is from three and one- 
half to four tons, the heavier charge requiring more 
time for the coking process. When the charge is 
leveled it has a depth of from two and one-half 
to three feet in the oven, thus leaving sufficient 
room for the accumulating gas and for the expansion 
and rising of the coke during the processes of its 
manufacture. It is the practice to charge every other 
oven each day, and the charge is ignited by the heat 
retained in the walls of the ovens. The ignition is 
indicated by a puff something like a powder explo- 
sion. For twenty-four hours the gas is allowed to 
escape, and then the oven is closed up. Furnace coke 
in general use requires forty-eight hours for the cok- 
ing process, while foundry coke is a seventy-two hour 
coke. The last. twelve. hours of the coking process 
are usually consumed in cooling. Pure water is essen- 
tial for coke cooling. The object is to expel the water, 
hydrocarbons and the sulphur, and leave a fixed 
residuum of ash, carbon and such of the sulphur as 
cannot be driven off during the coking process. Should 
the water used in cooling the coke contain sulphur or 
other deleterious substances, these would be readily 
absorbed by the coke, and would injure the iron or 
steel manufactured with such coke. 

The operation of the bee-hive oven is extremely 
simple. Nevertheless there have been numerous im- 
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provements in the ovens erected during the past two 
years, and especially is this the case in- the coking fields 
adjacent to the Connellsville region, but not strictly 
in the main coking district... These new ovens are 
larger in size, have improvements in the way of draft, 
and electricity enters largely into their operation. The 
mines which supply these new ovens are lighted with 
electricity, electric mining machines are used, and 
electric haulage shaft and tipple operations have been 
largely introduced. Electricity has supplanted the old 
“Larry” for the purpose of charging the ovens, and 
electric and automatic coke-drawers and car-loaders 
have supplanted hand labor. One great trouble with 
the bee-hive oven is the impossibility of obtaining by 
it an absolute uniformity of the product. 

To improve the process of manufacture, larger charges 
and increased natural air drafts have been employed, 
but with no decided results. The bee-hive ovens erected 
during the past two years are somewhat larger in size 
than. the old ovens. There have also been various 
minor changes. In the bee-hive oven the mass of coal, 
as it fuses into coke, swells and rises. If, on quench- 
ing, it falls back to its original bulk, it makes a hard 
coke; if not, a soft coke is the result. There is also 
a lack of uniformity of porosity which is necessary to 
give toughness and hardness to a furnace or foundry 
fuel. 

The general reduction of the coking industry to a 
science awaits the introduction of the by-product coke 
oven wherein the coal is coked in an airtight chamber 
and an absolute uniformity of the product is assured. 


SECTION AND PLAN OF BANK OVEN. 


In Number 1108 of the ScIENTIFIC AMERICAN SUPPLE- 
MENT the writer gave something of the progress of 
these ideas up to that time, together with a comparison 
of the economy which would result from the introduc- 
tion of this coking system. So here it will suffice to 
say that the coke yield under the by-product system 
would be 73 per cent of the coal charge against 66 per 
cent by the bee-hive system. The resultant economy 
through the utilization of the by-product would amount 
to at least sixty cents for each ton of coal coked, and 
for the 20,000,000 tons coked in the Connellsville re- 
gion during 1900. the by-products which are now a 
total waste would represent $12,000,000. However, 
during these days, when there is.such a great demand 
for coke, there is not likely to be any great progress 
by these new coking ideas. 

One of the features introduced into the coke busi- 
ness by the H. C. Frick Coke Company is coke crush- 
ing. This company has now in operation three great 
crushers, each having a daily capacity of 2,000 tons. 
The coke is crushed into sizes corresponding to anthra- 
cite coal and is shipped all over the country for 
various manufacturing and domestic purposes. This 
and other firms manufacture a special seventy-two-hour 
foundry coke which combines to the highest degree 
the requisites of a foundry fuel. 

During the past twenty years there has been a won- 
derful railway development in the region, and to-day 
the numerous roads in this district are the most 
profitable in the country. The coke shipments by the 
Pennsylvania, the Baltimore and Ohio, and the Pitts- 
burg and Lake Erie lines of the Vanderbilt system at 
present exceed 200,000 tons weekly. The past year 
has been the most prosperous in the history of the 
coking industry, the output of this region having 
exceeded 15,000,000 tons. Over 8,000 new ovens have 
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either been completed or were in the course of con: 
struction during the year and many million dollars 
have been expended in the further development of the 
region. Since the birth of the coke industry here in 
the Connellsville region the industry has been estab- 
lished in twenty-six States and Territories, but this 
region still retains its pre-eminence. 
0 
Traveling Beehives. 


California is an ideal home for apiculturists, and 
one of the most progressive bee-keepers, noticing 
that the activity of the insects depended upon the 
coming of spring flowers, conceived the idea of assist- 
ing them to set out earlier on their yearly campaigns. 
The orchards of the Sacramento and San Joachim 
valleys burst into bloom some months before the 
southern sage brush, and to them Mr. Graham drove 
a wagon-load of bee colonies late in January, 1896, 
says The New York Tribune, to which we are indebted 
for our information. The journey was an easy one, 
as the bees had not really aroused themselves. In 
February the fragrance of the trees stimulated them, 
and they set to work. As the blossoms faded in April, 
Mr. Graham turned southward again. He traveled 
by night only, and reached home with practically 
full colonies, a honey crop of one hundred pounds 
to each hive, and the sage brush was still open before 
him. The following two years he moved two wagon- 
loads of colonies, and he was able to obtain three 
distinct crops of honey, keeping the bees active during 
nine months of the year. Since 1899 Mr. Graham has 
shipped the bees by car-loads from one feeding ground 
to another. He has had built from his own designs 
a wagon the size of a common flat-car and a crate that 
exactly fits this wagon. At night he loads the colonies 
in the crate, about 300 in each, and at the railroad 
station slips the crate upon the flat-car. Then the 
wagon is taken apart and all are shipped to their 
destination. On their arrival, again under cover of 
darkness, the crate is slipped from the car to the 
readjusted wagon, and the colonies are wheeled off 
and established in their new feeding ground. Mr. 
Graham scatters the bees around the fruit region 
in the proportion of about a hundred colonies in an 
area of five square miles, and pays a certain ground 
rental for the season. As the bees help pollenize 
the flowers and thus produce a. superior fruit, the 
owner of the orchard is reaping an equal benefit with 
the apiculturist, if not a greater one. One raiser of 
alfalfa in Southern California estimates so highly 
the help of the bees that he invited the bee-keeper to 
locate permanently on his farm, sharing the profits 
of his hay. The partnership was continued for sev- 
eral years and both are well satisfied with the results. 

In addition to outfits for transferring the bees Mr. 
Graham takes with him a regular camping wagon and 
all the apparatus for extracting honey from the comb. 
When the combs are full the equipments for straining 
are placed in the camping wagon. The honey is 
strained, and shipped to the market from the nearest 
railroad station. Among the fruit blossoms and the 
spring wild flowers the bees take about fifteen days to 
fill their combs, and during that season they produce 
about one hundred pounds of strained honey to a 
colony. In the sage brush the combs are filled within 
ten days, and each colony gives about two hundred 


pounds in the season. 


Meteorology of London. 

The annual report of the Greenwich Observatory, 
published the 1st of June, contains the following figures 
relating to the meteorology of London. The mean 
temperature for the year has been 10.3 deg. C.,. or 
0.6 deg. above the normal (9.7 deg.) of the period of 
50 years from 1840 to 1890. From May 1, 1900, to 
April 30, 1901, the absolute maximum observed at 
London has been 34.4, 33.2 and 34.1 deg., ‘measured on 
the same day (July 16) at three different stations. 
This maximum has not been reached in the month of 
July since 1881, and since 1841 it has only been ex- 
ceeded twice, namely, the 15th of July, 1881 (36.2 deg.), 
and the 22d of July, 1868 (35.9 deg.). During the last 
60 years the mean temperature for the month of 
July, 19.2 deg., has only been exceeded four times; 
in 1852 (19.4 deg.), in 1859 (20.1 deg.), in 1868 (20.1 
deg.) and in 1876 (19.3 deg.). December has been 
exceptionally warm, having a mean temperature of 
7.6 deg., which is 3.3 deg. more than the average of 
the 60 years preceding. It has, however, been ex- 
ceeded three times during this period; 87 deg. in 
1852, 7.8 deg. in 1868 and 7.7 deg. in 1898. The mini- 
mum, —6.5 deg., was observed on the 14th of Feb- 
ruary. The thermometer fell below 0 deg. C. during 
only 47 days, which is much below the average number. 
Mean speed of the wind has been 20.4 feet per second, 
slightly above the average for the 33 years preceding. 
The sunshine record, measured by the Campbell-Stokes 
heliograph, is 1,513 hours for 4,457 hours during which 
the sun was above the horizon, or 34 per cent. The 
total rainfall is the lowest since 1894; or 20.1 inches 
in 151 days, this being less than the average for 50 
years by 43 inches. 
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Gorrespondence. 


The Export Edition of the Scientific American in 
Europe. 


To the Editor of the ScIENTIFIC AMERICAN: 

I write to thank you for the numbers of the monthly 
ScIENTIFIC AMERICAN which you have kindly and with 
such regularity sent to this office. 

It is a splendid publication, and is destined to aid 
in great measure the inevitable development of the 
export trade of the United States, to accomplish which 
the Consular Corps is using all its best efforts. 

For my own part I may say that having brought 
your last numbers to the attention of persons inquir- 
ing here, and having translated certain details for 
them, more than thirty inquiries for catalogues and 
prices have been sent from here in the past few days. 

Haro_p S. VAN Buren, Consul. 

Office of U. S. Consul, Nice, France, July 17, 1901. 


To the Editor of the ScIENTIFIC AMERICAN: 

While in the United States before coming out here 
I used to read with deep interest the ScIENTIFIC AMER- 
ICAN, and occasionally I see it in Syria. But the Ex- 
port Edition I have not had occasion to examine until 
now. It certainly deserves high praise. My experi- 
ence tells me at once it will prove a great help to us 
in our endeavors to promote trade with the United 
States. The Prices Current it carries strikes me as 
a most valuable feature. While French as yet is the 
leading commercial language in the Levant, local 
commission men will, I know, find your export jour- 
nal most useful. We shall esteem it a great favor if 
you will place this Consulate permanently on your 
mailing list. You may rely on us doing all in our 
power to assist you in your good work. 

G. BrE Ravnpat, Consul. 

Consular Service, U. S A., Beirut, Syria, June 

12, 1901. 


Automobile News. 

The German army, in the next grand maneuvers, is 
to make a thorough series of tests upon different types 
of military automobiles, which will complete the tests 
commenced two years ago, and whose results were ex- 
cellent. For this year’s trials the Reichstag has voted 
about $35,000; one of the main questions will be the 
transportation of gasoline and petroleum so as to avoid 
accidents, and another question is that of following the 
troops with the machines over sandy or otherwise bad 
roads. It is considered that the automobile will be 
especially useful in modern engagements, where the 
line of battle will be greatly extended, as it will allow 
the general to remain in rapid communication with the 
troops. It is also proposed to use the automobile for 
the service of campaign hospitals, for aerostatic parks, 
for luminous signals and for the transportation of 
troops and baggage. 


Since last year the Paris Fire Department has been 
experimenting with different types of electric auto- 
mobiles, such as fire pumps, hook-and-ladders, hose- 
carriages, etc., and these have proved very successful 
in general. They present a decided advantage over 
the old forms in allowing a quicker start from the. 
station and an immediate putting in use when on the 
ground. The value of this increase of speed is ap- 
parent, where the gain of a few minutes may be of 
vital importance. The first machine to be tried was 
a “fourgon,” or wagon carrying six men, hose, ladders 
and fire-extinguishers. The motor, of the Bouquet, 
Garcin & Schivre type, is of 4,000 watts capacity and 
the accumulators, which give 200 ampere-hours, weigh 
1,500 pounds. This vehicle measures about 6 by 10 
feet and weirhs 4,840 pounds, or 6,820 pounds when 
in running order. The electric fire pump was the next 
to be tried. It carries a pump worked by an electric 
motor and fed by a water-reservoir containing 150 gal- 
lons; this water supply (or other fire-extinguishing 
liquid) is utilized until the hose can be connected di- 
rectly to a fire-plug. The same motor is used to drive 
the vehicle and, when on the spot, to work the pump. 
In this way it starts almost instantly and upon ar- 
riving at the fire sets immediately to work. It has a 
front seat with the steering devices and in the center 
is the battery-box, suspended below the vehicle; above 
it is the motor, of the same type as the first vehicle, 
which drives’ the rear wheels. The reservoir is in 
the rear and above it is the hose-reel, the water being 
taken to the hose through the hollow axle. The 
pump, back of the reservoir, has three vertical cyl- 
inders, and delivers 20 gallons per minute at a pres- 
sure of 4 atmospheres. The vehicle has an electric 
brake, besides a cord-brake; it weighs 5,060 pounds, 
or 6,380 pounds when fully equipped, including 3 men 
and 100 gallons of water. The motor gives 4,000 watts 
and the accumulators 180 ampere-hours. An arrange- 
ment is provided for using part of the current for 
lighting the scene of disaster by incandescent lamps, 
or even by arc lamps. These two machines have been 
repeatedly tried in actual service and have proved quite 
successful. A newer machine is the hook and ladder, 
which is rather in the experimental stage. 
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Engineering Notes, 
It is probable that Pittsburg will have a system of 
elevated roads in the near future. 


Russia now occupies a very important place in the 
world as an iron producer, coming between Germany 
and France. 


Philadelphia’s City Hall, which was begun in 1871, 
has cost $24,313,455. The largest single item of ex- 
penditure was for marble, $5,467,503. 


Civil engineers consider that the dome of St. Paul’s, 
in London, is unsafe, owing to cracks which have ap- 
peared in the walls, and the Dean of the Cathedral has 
decided_to have an expert inspection. 


There is a considerable use of gas as a motive power 
in the cities of Denmark. Most of the gas engines are 
manufactured in Denmark, although there is some im- 
portation of German and American machines. The 
prices are 15 to 20 per cent higher than in the United 
States. 


James E. Mills, of San Fernando, Mexico, died July 
25. Mr. Mills was a prominent mining engineer and 
geologist, and was at one time an assistant to the late 
Louis -Agassiz. Mr. Mills made the first geological 
maps of the northern section of the Sierra Nevada 
Mountains. 


By 1906 France will have a fleet of 68 submarine 
boats when the present programme is fulfilled. Twenty 
submarine boats have been laid down this year, and 
owing to this large number none will be laid down in 
1902. Five will be begun in 1903, and in 1904 26 more 
will be undertaken. Three will be ready next year, 
and 17 more in 1903. 


An immense oil tank holding 1,260,000 gallons has 
been built in San Francisco for the Street Railway Com- 
pany for storing oil fuel for use in the power house, as 
a substitute for coal. The oil can be bought and de- 
livered at an expense not exceeding 72 cents per bar- 
rel. From this tank the oil will be distributed to the 
various power houses by tank wagons. 


Musical instrument makers of France and Germany 
put imitation graphophones on the market in the expec- 
tation that they could manufacture them more cheaply 
than the American makers. The rival articles were 
distinctly inferior, and instead of there being a price- 
war the quality of the American product was insisted 
upon, and the. result is that at the present time the 
imitations are practically driven from the field. 


On the Lancashire and Yorkshire Railway system, 
the engines and freight trains are graded into six 
classes, and schedules have been drafted showing the 
load which each engine is expected to haul over each 
section of the line. The object of,the new plan is to 
reduce the number of trains by getting as much work 
out of each engine as possible, the gross load being 
graduated to the maximum tractive power of each 
locomotive. 


The cruiser “Leviathan” for the British navy was 
recently launched on the Clyde from the shipyard 
of Messrs. John Brown & Company. When completed 
this vessel will be the heaviest cruiser afloat, even 
excelling those built for the Japanese navy. She is the 
first of what is known as the “Drake” class, and was 
ordered in 1899. The vessel is 500 feet in length, and 
displaces 14,160 tons. The engines are to develop 
30,000 horse power, which will produce a speed of 23 
Knots. Her armor is also considerably heavier than 
that of any other ship of her class. 


Lloyd’s Register inspects marine boilers when new, 
again at four years, at six years, and then annually; 
they are, however, supposed to be inspected every three 
months by the chief engineer of the vessel they are in 
and also by the superintending engineer. In this coun- 
try marine boilers have to be inspected every year by 
the Steamboat Inspection service, and are in addition 
constantly inspected by the engineers of the ship. The 
boilers of vessels on six-day runs or four-day runs 
are inspected on every trip, particularly where cor- 
rugated funaces are in use in this country. 


The British .Naval Department has devised an in- 
genious method of fighting submarine vessels, and a 
good test of the method was given during the recent 
visit of the Lords of the Admiralty to Portsmouth. ‘The 
torpedo boat “Starfish” was selected for the experi- 
ment. The plates on the starboard side of the vessel 
were strengthened and a boom 42 feet long was at- 
tached, the upper end resting on a crutch. To represent 
the submarine boat a large barrel was submerged about 
ten feet below the surface of the water. The torpedo 
boat steamed by this target, and when within striking 
distance the boom, to which an outrigger torpedo con- 
taining a charge of 32 pounds of guncotton was at- 
tached, was dropped overboard. The forward impetus 
of the vessel drove the free end of the boom and the 
outrigger down into the water, and at the critical mo- 
ment the guncotton charge was fired by electricity. 
The explosion that followed was most destructive in 
its effects. It was calculated by the experts on board 
that any submarine boat within a radius of twenty 
yards would have been totally. wrecked. 
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Grand Jury Makes Presentment Against the Central 
Tunnel, | 


The grand jury of New York County has made a 
presentment against the New York Central tunnel in 
Park Avenue. The presentment in part is as follows: 

Various citizens having complained to the grand 
jury of the conditions of the Park Avenue tunnel, and 
of the dangerous consequences resulting from the op- 
eration of numerous trains running through it, we 
have deemed it to be our duty to: make a thorough 
and complete investigation of the tunnel, of its struc- 
tural defects and of the conditions attendant upon the 
present method of its operation. 

During this investigation the grand jury, with the 
able assistance of the District-Attorney, have exam- 
ined not only the most available expert witnesses. 
but many persons who are compelled to ride through 
the tunnel, or who live along its line, besides several 
officers and employes of the railroad companies. 

Estimating the amount of pure air necessary for 
each passenger, it appears that a coach when filled 
contains on entering the tunnel pure air sufficient 
(if uncontaminated) to last about one minute. The 
fumes, gases, smoke and steam emitted by the loco- 
motive find entrance into the coaches, and further 
pollute the already contaminated atmosphere, and the 
passengers are thus compelled not only to rebreathe 
the vitiated air, but are also subjected to additional 
peril from these gases. To the discomforts and dan- 
gers thus created must be added the vitiation caused 
by lighted lamps and heat radiated from locomotive 
boilers. When the number of trains passing through 
the tunnel daily is considered, it is not at all sur- 
prising that the air within it is not comfortably or 
safely breathable. Temperatures exceeding 100 de- 
grees are frequent with humidity at the point of satura- 
tion, and the oxygen of the air replaced by stifling 
gases, which are wholly unsuitable to be taken into 
strong lungs, and highly dangerous to weak lungs. 
Unless steps are taken by the company to improve 
these conditions the nuisance will be a continued and 
increasing one. 

From -evidence adduced before it the grand jury is 
convinced that in the present state of the art of elec- 
trical application to mechanical ends the progress has 
been so general and uniform that everything requisite 
for an electrical installation and its approaches is as 
standard at the present time as steel rails or car 
wheels; that to install electrical traction in these 
tunnels and the approaches thereto everything re- 
quired can be had without difficulty, delay or great 
initial expense. 

Evidence presented shows beyond question that 
bituminous coal is used in locomotives passing 
through the tunnel. The utilization of this fuel within 
the city limits is contrary to law, and we charge the 
Health Department of this city with the responsibility 
of seeking out violations thereof; we think that the 
Health Department has been lax heretofore, but we are 
satisfied that the present administration of the depart- 
ment will co-operate with other branches of the city 
government to relieve passengers on the road and 
residents along Park Avenue from the annoyance thus 
caused. 

As a result of the investigation of the conditions 
existing in the tunnel, as above briefly summarized, 
the grand jury present to the court, the officers and 
directors of the various railroads operating within 
this tunnel, as maintaining a public nuisance, and 
recommend that vigorous and speedy action be taken 
to abate the same. 

Further we recommend: 

First—That the brick walls dividing the tunnel be 
promptly removed, and that steel columns and girders 
be substituted therefor. 

Second—That passenger coaches while not in use 
during the day be protected from the sun by a shed. 

Third—We further recommend that inasmuch as 
the most eminent engineers assert that there is no 
remedy for these existing evils so long as coal-burn- 
ing locomotives are in use, that the railroad com- 
panies -be compelled by and under such laws as may 
be provided for that purpose to change forthwith the 
motive power within the tunnel and its approaches 
to some method of propulsion as will not, as here- 
tofore stated, endanger the public comfort and health. 

i ee 

The Elberfeld-Barmen monorail electric railway is 
operating satisfactorily. There are twenty-six cars 
in use at the present time and new cars are being 
made. The cars are running on intervals of about two 
and a half minutes and are occasionally overcrowded. 
The doors cannot be opened before the conductor has 
released the electro-magnetic bolt. 


A railroad company that operates coal mines in 
Pennsylvania recently prevented its striking miners 
from interfering with non-union workmen, who were 
employed in pumping water out of the mines, by build- 
ing a barbed wire fence 7 feet high about the pump- 
house and dynamo plant and then charging it heavily 
with electricity. 
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THE EXAMINATION AND SORTING OF EGGS. 

The egg is to the kitchen what verbs are to speech. 
It is the necessary adjunct of the majority of sauces, 
of all thin stews, and of a large number of side dishes. 
It is, in addition, a nutritious food that passes through 
the digestive tracts without fatiguing them, and that 
becomes assimilated in our organism without leaving 
any residue therein. It contains within itself all the 
elements of our meals and constitutes a true bill of 
fare in miniature, in which bread and cakes are repre- 
sented by the glucose and extractive matters, in which 
the albumen takes the place of a roast, in which but- 
ter abounds in the form of fatty matter, in which the 
chlorides, lime, magnesia and iron are not wanting, 
and in which occur in small quantities the lecithine 
and phosphates that concur in the development of 
the bones. It is, upon the whole, a complete aliment 
which, like milk—and, in many respects, like the grape 
—affords, without resistance to digestive action, the 
materials that enter into the composition of the blood. 

The newly-laid egg is entirely filled with yolk and 
white enveloped by a fragile shell. It is at this mo- 
ment that it possesses its highest alimentary qualities. 
These it would be capable of preserving indefinitely, 
if the tightness of the shell equaled that of a metallic 
box. But, unfortunately, such is not the case. The cal- 
careous shell is provided with pores, through which is 
soon established a cross circulation 
of water and microbes. The water 
leaves the albumen and passes to 
the exterior in the form of vapor, 
while legions of bacteria enter and 
fill the air chamber formed by evap- 
oration. This latter causes the egg 
daily to lose, on an average, half 
a grain of its weight. We can as- 
sure ourselves of this by immersing 
it in a quart of water containing 
four ounces of salt. On the first 
day, it will descend to the bottom; 
on the second it will not sink to 
so great a depth; on the third, it 
will remain near the surface; and, 
beginning with the fifth, it will pro- 
ject above the surface so much the 
more in proportion as it is older. 
Such behavior of the egg in salt 
water may, up to a certain point, 
be used as a means of control. The 
loss of weight would not be of so 
much importance if it did not keep 
pace with the entrance of microbes. 
Now, it is precisely the injurious action of the latter 
that restricts our consumption of so valuable a food 
material. Many people, not very sure of the age of 
the eggs exposed for sale by grocers, prefer to: do 
without them rather than run the risk of being de- 
ceived in their purchase. The egg trade, as it is 
carried on to-day, especially in France, leaves much 
to be desired. The production of eggs, too, is, as a 
general thing, the result of chance. Upon farms, hens 
lay just about as they please, and the person who 
derives the greatest advantage therefrom is not the 
farmer, but the. egg collector—an individual who leads 
a nomad life and who makes a business of profiting 
by the labor of others. In his daily travels among 
the farms, he collects the eggs in small quantities and 
then unites the products of his peregrinations and 
ships them to the agent of a central market. Many 
of these mar- 
kets, in turn, 
make ship- 
ments to Paris. 
In the Central 
Halles of Paris 
the newly re- 
ceived eggs are 
at once exam- 
ined by trans- 
parency. This 
operation is 
performed bya 
corporation of 
ninety-two ex- 
aminers, with 
a foreman and 
several assist- 
ants. The 
function of 
these men, who 
are placed un- 
der oath, con- 
sists in exam- 
ining the eggs 
in the cellars 
of the Halles, 
one by one, 
through the 
transparent 
light of a 
lamp, in order 
to separate the 
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bad from the good ones. For counting and examining 
1,000 eggs they receive 17 cents. It will be seen that 
the route followed by the egg from the farm to the 
market is not very direct. And yet, how much money 
would be made and how great services would be ren- 
dered, should small and large producers group their 
merchandise and send it directly and regularly to the 
large centers. 


APPARATUS FOR CLASSIFYING EGGS. 


APPARATUS FOR EXAMINING EGGS. 


The benefits of co-operation applied to the egg trade 
appear in a striking manner in the results obtained 
in Denmark. The Danish producers have founded 
everywhere throughout the country co-operative asso- 
ciations that propose to furnish fresh eggs, of good 
quality, for exportation. The majority of the pro- 
ducers are enrolled therein. Regulations of remark- 
able ingenuity assure the regularity of the operation 
of such associations. For example, in order to ascer- 
tain by what member a bad egg has been delivered, 
it is required that the shell of every egg shall bear 
the name of the producer marked with a rubber 
stamp. Large numbers of depots are established near 
the railways, and to these every producer is obliged 
to bring. his eggs at least three times a week. The 
deliveries at each depot are controlled by a special 
employe, who has the right to refuse eggs that are 
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several days old. The others are classified according 
to their size. This double operation of examination 
and classification is effected automatically by means 
of a very ingenious apparatus, which consists of a 
dark chamber for the examination by transparency, 
and a long table provided with bars for the classifica- 
tion. 

An endless, jointed, metallic belt carries the eggs 
in the first place into the dark chamber, where they 
are examined by means of a lamp, and then to the 
table, where they are classified. With this apparatus 
five girls can classify and pack 12 cases of 100 eggs 
in 138 minutes. The English have improved this ma- 
chine by separating the examination from the classi- 
fication. The first is effected in the box shown in the 
figure. The eggs, placed in a slightly inclined recep- 
tacle, enter cups jointed to the endless belt. This 
latter, in carrying them into the boxes, gives them 
a rotary motion. The belt is actuated by a small 
handwheel placed to the right of the examiner. To 
the left of the latter there is a drawer designed for 
the reception of the defective eggs. Owing to such 
an arrangement, the eggs are examined very rap- 
idly. 

The operator, instead of examining the eggs one by 
one through the light, has merely to cast a glance at 
the rows that are passing over a lamp, in order to 
eliminate’ the bad ones and leave 
the others. The belt, continuing its 
motion, leaves the box with the ex- 
amined eggs, and discharges the lat- 
ter on the other side of a long in- 
clined table. 

The classifying apparatus is very 
simple. It consists of an inclined 
table, one of the extremities of 
which has a certain length of its 
surface covered with felt. It is here 
that the eggs are deposited, to be 
afterward slid over the glass sur- 
face of the table. The latter is pro- 
vided here and there with parallel 
bars that arrest the different sized 
eggs upon their passage. The girls 
who slide the eggs over the table 
remove those that lodge between 
the bars and place them in special 
receptacles that fiank each of these 
spaces. The manufacturers of the 
new apparatus claim that four girls 
can classify and pack with it 1,440 
eggs in 10 minutes. 

The Danish depositories provided with such appara- 
tus are capable of rapidly and surely inspecting the 
eggs that are brought to them by producers and of 
shipping only fresh and perfect ones to London. 
They are, moreover, held responsible to the consumer 
and are heavily fined in case of shipment of defective 
eggs. The English highly appreciate the results of 
a so well-appointed organization. The Danish ship- 
ments to London are daily increasing, especially to 
the Aerated Bread Company, which has more than four 
hundred creamery establishments in the English 
capital—For the above particulars and the engravings, 
we are indebted to La Nature. 
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THE TURBINE ENGINES OF THE “KING EDWARD.” 

The success of the turbine-propelled passenger steamer 
“King Edward,” which on its trial trip achieved a speed 

of 20.5 knots 
an hour marks 


THE HIGH PRESSURE, AND ONE OF THE LOW PRESSURE TURBO-MOTORS OF THE “KING EDWARD.” 


another step in 
the develop- 
ment of this 
most efficient 
form of steam 
motor. Al- 
though the 
practicability 
of driving a 
passenger ship 
successfully 
and economic- 
ally by the 
steam turbine 
was a foregone 
conclusion in 
the minds of 
those who have 
any knowledge 
of naval archi- 
tecture and 
steam engi- 
neering, it can- 
not be denied 
that the suc- 
cess of the 
“King Ed- 
ward’ will 
have an impor- 
tant effect in 
the great world 
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of finance, which, after all, has the last word on the 
question as to whether an invention shall become a 
great commercial success. 

Messrs. C. A. Parsons commenced the manufacture 
of steam turbines some sixteen years ago, and in the 
interim they have applied them with the greatest suc- 
cess as a steam-drive for. electrical generators. At 
the present time the turbines installed in electrical 
work represent an ag- 
gregate of between 
140,000 and _ 150,000 
horse power. 

The successes achieved 
by the steam turbine 
ashore have been re- 
peated afioat, the fastest 
steam-driven vessels in 
the world being pro- 
pelled by Parsons’ tur- 
bines. In 1897, the 
“Turbinia,” a 40-ton 
yacht, made a speed on 
her trial trip of 3414 
knots an hour, and later 
the “ Viper,” a 370 -ton 
torpedo boat, main- 
tained a mean speed of 
36.58 knots an hour dur- 
ing a one-hour trial 
under English Admiralty conditions of weights and 
measurement. During these trials the “Viper” showed 
a coal consumption, per indicated horse power, which 
was within the guarantees of the contract. The eco- 
nomical operation shown by some of the larger tur- 
bines is truly extraordinary, and altogether surpasses 
the best results achieved by reciprocating engines. 
The largest size turbines yet constructed 
are two of 1,000 kilowatts output, built 
for the municipality of Elberfeld, Ger- 
many. During a test by Profs. Schroter 
and Weber, at an overload of 1,200 kilo- 
watts, a full steam pressure of 130 pounds 
at the engine, and 10 deg. C. ot superheat, 
the engine driving its own air pumps, 
the consumption of steam was ascertained 
to be at the rate of 18.8 pounds per kilo- 
watt-hour. Comparing this result with 
the best results obtained with reciprocat- 
ing engines, and taking the highest rec- 
ord of ratio of electrical output to the 
power indicated at the steam engine, 
namely 85 per cent, the figure of 18.8 
pounds per kilowatt in the turbine plant 
is equivalent to a consumption of 11.9 
pounds per indicated horse power per 
hour. Although such high efficiency is 
not to be expected in a marine plant, 
there is no doubt that the turbines of 
the “King Edward” will show a great 
advantage over marine engines of the 
same power. 

As we have recently illustrated and de- 
Scribed the “King Edward,” we will mere- 
ly reiterate her general features. She is 
250 feet long, 30 feet wide, and her 
molded depth is 10 feet 6 inches to the 
main deck. The propelling machinery, of which we 
present photographic illustrations (the photographs 
being taken while the motors were in the erecting 
shop), consists of three steam turbines working com- 
pound. They are placed in the ship side by side, and 
each operates a separate shaft. The center is the 
high-pressure, and the two on the outside are the low- 
pressure turbines. Steam 
is admitted first to the 
high-pressure, where it is 
expanded five-fold. Then 
it enters the two low-pres- 
sure turbines, where it ex- 
pands twenty-five-fold, the 
exhaust passing directly 
to the condensers. The 
total ratio of expansion, it 
will be seen, is 125-fold. 
In ‘addition to the low- 
pressure turbines on the 
two outer or wing shafts, 
there are additional tur- 
pines, placed inside the ex- 
haust ends of the low-pres- 
sure turbines, which are 
used in going astern. 
There are in all five pro- 
pellers—one upon the cen- 
ter high-pressure turbine 
shaft, and two upon each 
of the outer low-pressure 
whafts, the outer shafts 
being used in going astern. 
The feed pumps are driven 
bv separate engines, as are 
also the forced draft fan 
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and the circulating pumps for the condenser. The 
main air pumps are worked by means of worm-gearing 
from the wing, or outer, shafts, the details of one of 
these pumps being shown very clearly in our illus- 
tration. In addition, there are auxiliary air pumps 


which are driven by the circulating’ pump engines. 
These are used for emptying the condensers of water 
when they are not in operation. 


The boilers are dou- 


THE FRAME OF THE “SANTOS-DUMONT,” SHOWING THE HELIX AND THE BASKET CAR. 


ble-ended, of the return-tube type, with four furnaces 
at each end. , 

The motors, the condensers full of water, the steam 
pipes, the auxiliaries, the shaft, propellers, etc, weigh 
altogether 66 tons; and as the indicated horse power 
on the trial trip is estimated to have been 3,500, it 
will be seen that the engines compare favorably with 


THE 16 HORSE POWER FOUR-CYLINDER SANTOS-DUMONT MOTOR. 


engines of the standard reciprocating type. They are 
exceedingly light for the power they develop, the 
weight per indicated horse power being only about half 
that which is common to the engines of the paddle 
boats which are ordinarily used in the service for 
which the “King Edward” has been designed. On the 
trial of the “King Edward” on the Firth of Clyde, a 


ASCENT OF THE SANTOS-DUMONT DIRIGIBLE BALLOON NO. 5 AT LONGCHAMPS ON JULY 12. 
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speed of 20.5 knots an hour was registered as the mean 
of several runs over a measured mile. The mean rev- 
olutions were 740 per minute, the boiler pressure 150 
pounds to the square inch, and vacuum 261% inches, 
the pressure in the stokehole being equal to one inch 
of water. The new vessel is considerably faster than 
any of the river steamers of her class engaged in 
the same work, her speed exceeding that of her 
competitors by about 
one and a half knots 
per hour. 

——___—_0- @ -.--——_ 

THE SANTOS-DUMONT 
BALLOON. 

The balloon of M. 
Santos- Dumont, which 
made a successful trip 
across Paris, as record- 
ed in the SclIENTIFIC 
AmeERIcAN for July 27, 
is the fifth which he has 
built, and we are now 
enabled to give some de- 
tailed views of this re- 
markable airship. The 
balloon proper is cylin- 
drical and is covered 
with silk, its extremi- 
ties being pointed. It 
is 111 feet long, and its cubical capacity is 19,300 
feet. Suspended by piano wire some 35 or 40 feet 
below the balloon is a light framework whose profile 
very much resembles that of the balloon proper. The 
framework is triangular in section, and is formed of 
three long pieces of wood, secured at the end and 
Strengthened by cross-bracing and steel wires. This 
framework supports a four-cylinder, six- 
teen horse power motor of the Dion- 
Bouton type, the fuel reservoir, the shaft 
and the propeller. The engine is placed 
well toward one end, and: the aeronaut 
rides in a light basket at the other end. 
Here he has under his control all of 
the machinery for maneuvering the bal- 
loon, also the ballast and the guide-ropes. 
The respective positions of the various 
weights were determined after many ex- 
periments, and its equilibrium is perfect. 
This assures its horizontality and an equal 
tension on the suspenders. This explains 
why the aeronaut is so far separated from 
his motor. The propeller, 14 feet in di- 
ameter, is composed of two vanes of wood 
and steel, covered with silk and highly 
varnished;. it attains a speed of 150 turns 
a minute. The steering device is of silk 
and is placed between the’ balloon and 
the framework above the propeller. The 
balloon is inflated with hydrogen, and in 
order to maintain at all times a tension 
on the envelope—that is to say, perfect 
infiation—a compensating balloon filled 
with air is placed in the interior. This is 
inflated automatically, as required, by a 
small compressor actuated by the motor, 
the air being conducted to it by tubing. 
A guide-rope is suspended under the framework, and 
with its aid the necessary inclination is obtained to 
effect the movements of ascent and descent. Such, in 
brief, is the apparatus and method employed by M. 
Santos-Dumont. After his slight mishap on the day 
of his remarkable trip on the 13th of. July, M. Santos- 
Dumont repaired the damage, and on July 29 he made 
another ascent. He had 
arranged to make his 
promised trip over Paris 
in the afternoon, but was 
obliged to abandon the 
idea, as he found that the 
motor was working badly. 
In order, however, not to 
disappoint the numerous 
visitors to St. Cloud, he 
gave a maneuvering exhi- 
bition over the Bois de 
Boulogne. Several ascents 
were made, and the guide- 
rope frequently caught in 
the trees, but it was re- 
leased without any harm 
being done. The visitors 
were all astonished at the 
marvelous control the in- 
ventor had over the bal- 
loon. The motor is still 
giving him trouble, and on 
his last trip the screw was 
frequently at a standstill. 
The balloon’s great size 
and the absence of landing 
platforms help to make the 
ascents and descents diffi- 
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cult. For our engravings we are indebted to L’Illus- 
tration. 
+08 
Osmium Filament and Lamp. 

M. Auer von Welsbach has found a method of mak- 
ing incandescent lamp filaments of osmium, and the 
new lamp presents decided advantages. The incan- 
descent lamp is more economical the higher the tem- 
perature at which the filament burns, and as osmium 
is the metal which has the highest fusing point, it 
is found that it can be burned at a higher temperature 
than the carbon filament, with consequent economy of 
energy. Although osmium has usually been recognized 
as a pulverulent or spongy body, or again in its hard 
form, the inventor has succeeded in making filaments 
of it, and the new lamp is receiving considerable at- 
tention. It not only gives more light for a given con- 
sumption of energy, but its life is said to be greater 
than that of the carbon filament; the osmium lamp 
takes 1.5 watts per candle power and lasts 600 hours, 
even reaching as high as 1,000 to 1,200 hours. When 
the bulb has become darkened on account of the deposit, 
it may be cleaned easily and cheaply without having 
to change the filament or bulb. On account of the 
lower electrical resistance of the osmium filament the 
lamps are burned at a lower voltage than for. carbon 
filaments; they are made at present for tensions of 
20 to 50 volts. On an alternating current system this 
voltage is easily obtained by the use of the proper 
transformers. Another advantage of this low voltage 
is found in its use with accumulators, as a less number 
of cells are required; on account of the diminished 
weight the system promises to be valuable for vehicle 
and railroad lighting. According to the experiments 
carried out by M. Scholz, the lamp has an economy of 
60 per cent over the present lamp. It is said that the 
lamp is already being made in capacities from 5 to 
200 candle power. 

oO or 

An accident recently occurred in the power station 
of the Edison Electric Illuminating Company, Duane 
Street, New York city. The comments of the daily 
papers upon the accident are amusing. The following 
are some examples: “Like a sharp clap of thunder 
and with a flash of blue flame the huge 12-foot rotary 
high-tension converter of the Edison Electric Illumi- 
nating Company, making thousands of revolutions a 
minute, expleded early last night, scattering tons of 
iron and copper all over the place.” Another paper 
said: “Electric flames poured through the gate on 
Duane Street and shot up the front of the building.” 
Still another said: “The wheel, weighing more than 
five tons and 12 feet in diameter, went to pieces with- 
out a second’s warning, splitting into thousands of 
fragments.” The following is equally interesting: 
“Fifty men fled for their lives when the rotary of one 
of the high-tension converters burst.” 

0 
The Building Edition for August. 

The Screntiric AMERICAN Building Edition- for 
August is an extremely beautiful number of this intar- 
esting and elabcrately illustrated -periodical. The.resi- 
dence of Claus Spreckels, at San Francisco, and the 
house of the Hon. William C. Whitney, in New York, 
are both illustrated and described. Several interiors 
of the Spanish-American missions are also shown. The 
houses selected for this issue are charming, and there 
are a number of views of interiors. The editorial is 
entitled “The House and the Home.” The monthly 
comment contains many remarks pertinent to houses. 
The talk with architects this month is given by Mr. 
Walter Cook on “The Large City House.’ The column 
of “Household Notes” is a new and interesting feature. 
Those who have not seen the Building Edition in the 
last few months should purchase a copy of the August 
number. 

+ 8 
The Current Supplement, 

The current SUPPLEMENT, No. 1336, is opened by a 
large engraving showing M. Santos-Dumont navigating 
his balloon. “Household Tests for the Detection of 
Oleomargarine and Renovated Butter” is by G. E. 
Patrick, Department of Agriculture. “Marketing and 
Preserving Eggs” is a most elaborate treatment of the 
subject. ‘The German Colony of Togo” is accompanied 
by eight illustrations. “Some Advances Made in Astro- 
nomical Science During the Nineteenth Century” is by 
Cc. L. Doolittle. ‘The Series Alternating System” de- 
scribes some interesting transformers. 

OOo 
A New Kind of Gas Tubing. 

A new kind of gas tubing is put on the market, 
which is recommmended for use where there is any 
risk of the rubber being burnt, as in gas cooking 
stoves, ironing, chemical works, etc. The rubber tub- 
ing is covered with finely woven braid of asbestos, 
and further with incombustible paint, which will 
withstand a great amount of heat. Numerous acci- 
dents occur through the tubing coming in contact with 
the gas flame, or with heated materials, and this new 
article, showing decided advantages over ordinary rub- 
ber tubing, should command a ready sale. 
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A NEW FORM OF BAROMETER. 
BY EDWARD COLERIDGE ROBERTS. 

When barometers are constructed for absolute meas- 
urements it is necessary that the vacuum be as good as 
may be, perfect if possible, in order that wide differ- 
ences of temperature may not alter the readings except 
through the expansion of the mercury, and that its 
reading may correspond with that of other standard 
barometers. Where the barometer is used merely as 
a weather glass, however, different conditions obtain. 
Here, as the instrument will probably be kept indoors, 
the temperature will vary but little between two read- 
ings, or even through the year. The total variation 
is not more than 20 degrees F. indoors, and not more 
than 10 degrees F. from day to day. Therefore no 
serious error will be introduced in the position of the 
mercury column under different air pressures, even if 
the tube be not boiled out. 

When any one undertakes to build for himself a 
barometer, and is, as mary of us are, more blessed with 
manipulative skill than with this world’s goods, the 
following form possesses points of interest. 

In building a barometer such a person will pay at- 
tention to the following points: 

1. The necessary amount of mercury should be as 
small as possible. 

2. Both mercury surfaces should be large, the upper 
being not less than 1 centimeter in diameter, and the 
lower about 4 or 5 centimeters. 

3. The construction should permit of easy filling, to 
facilitate transportation. 

These conditions are all met in the form of instru- 
ment shown in the drawing. The tube, A, 1 by 20 centi- 
meters, is sealed at both ends to a thermometer tube 
whose internal diameter is about 1 millimeter. This 
tube is then bent as shown, 
and to the end of the 
length, D, is sealed the 
bulb, B, whose diameter is 
about 5 centimeters. In 
bending the tube care must 
be taken that the dimen- 
sions given on the draw- 
ing are carefuly adhered 
to. The whole tube must 
then be carefully cleaned 
with nitric acid, and is 
then washed in succession 
with distilled water, alco- 
hol, ether, and dry air. It 
is then attached to a suit- 
able frame, and is ready to 
be filled with mercury. 

The particular form of 
the tube makes filling a 
very simple matter. Suffi- 
cient mercury is poured 
into the bulb, B, to a little 
more than half fill it. The 
whole thing is then laid on 
edge with the bulb, B, up. 
The mercury will then 
flow around through the 
whole tube, driving the air 
out before it through the 
tube, C. When the whole 
is filled, the barometer is 
quickly turned up on end 
again. Now the distance 
from R to the surface of 
the mercury at either B or 
C is more than 30 inches, and consequently the column 
breaks at R and settles down till on each side it is 
30 inches high. Here’ we have practically two barom- 
eters in parallel, the one, C, acting in this case merely 
as an airtight seal to the top of the tube of the other. 
The advantages of the construction are these: 

1. The effective diameter of the tube is the same 
as that of the part, A, while the amount of mercury 
contained in the apparatus is reduced by about one- 
half. 

2. The impossibility of filling a tube like this were 
it sealed off at R is obviated by the addition of. the 
part, C, which permits of the easy expulsion of the 
air, and then forms a seal to prevent its re-entrance. 

A barometer has been constructed on these lines, and 
has been in use for the last six months. The closeness 
of its readings to those of a Bortin barometer show 
that little, if any, air is present in the tube. 

Its construction occupied about a day and a half, 
most of which was spent on the glass blowing, as the 
writer was not extremely proficient at that art. The 
work could be repeated in a much shorter time. If 
this short description shall be of encouragement to 
any would-be observer of the barometer, I shall feel 
that the time spent in the construction of the instru- 
ment has by no means been wasted. 

Ithaca, N. Y. 
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The construction of cement houses is under consider- 
ation at Pittsburg. Vast quantities of furnace slag are 
produced each year which might thus be utilized. 
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THE NEW SATTLESHIP DESIGN CONTROVERSY. 

When Lieut. Strauss several years ago drew up his 
design for the double-decked turret, it is probable 
that he little imagined that he was opening the way 
for a storm of controversy, the like of which, surely, 
has never been seen in the bureaus of our navy. From 
the very first the new device met with vigorous oppo- 
sition, some of which was due to the distrust which 
a radical innovation inevitably arouses, while most of 
it was due to considerations of a more or less technical 
character. On the other hand, the military and tac- 
tical advantages of the double turret were so obvious 
that it was bound to secure a large following, par- 
ticularly among the line officers, to whom the great 
concentration of fire secured by the system was nat- 
urally very attractive. 

The subject was well threshed out when the designs 
of the “Kentucky” and “Kearsarge” were under con- 
sideration. It was again up for earnest and lengthy 
discussion when the designs of the “California” and 
“Virginia” type were being drawn up, and it now dom- 
inates the discussion of the Naval Board of Construc- 
tion, who are engaged in planning the new battleships 
authorized by our last Congress. Two radically dif- 
ferent types of ship, or, to be more correct, two types 
with radically different batteries, are proposed, one 
drawn up by Rear-Admirals Bowles, O’Neil and Mel- 
ville, and the other embodying the latest ideas of the 
advocates of the double turret, as presented. and 
strongly advocated by Rear-Admiral Bradford and 
Captain Sigsbee. 

We present a sheer plan and deck plan of each de- 
sign, together with a diagram showing the maximum 
concentration of fire possible from the intermediate 
and secondary batteries of each vessel. The 12-inch 
guns are not included, for the reason that they are 
common to both designs. The type of battleship ap- 
proved by Admirals Bowles, Melville and O’Neil has 
the following general dimensions: Length, 450 feet; 
beam, 76 feet; mean draft, 24 feet 6 inches; displace- 
ment, 15,560 tons. The total displacement, with 
everything on board and full bunkers, will be 16,900 
tons, and the draft at the greatest displacement will 
be 26 feet 4 inches. The vessel is to have a speed of 
19 knots, with an indicated horse power of 20,000. 
The battery will consist of four 12-inch guns in two 
turrets protected by 10-inch armor, twenty 7-inch 
rapid-fire guns protected by 7-inch armor, and twenty 
83-inch rapid-firers behind 2-inch armor. The 12-inch 
guns will be carried in pairs in fore and aft turrets 
on the main deck. On the same deck four 7-inch guns 
will be mounted at the four corners of a main deck 
battery. They will be completely inclosed by a semi- 
circular wall of 2%4-inch armor, which will connect 
with an outside wall of 7-inch armor, forming an in- 
closed casemate. On the gun deck below there will be 
sixteen 7-inch guns carried in broadside. These will 
be protected in front by a complete wall of 7-inch 
armor. The four guns at the corners of the battery will 
be entirely inclosed by a wall of 2%4-inch armor at 
the rear, the protection being similar to that of the 
four 7-inch guns on the deck above. The twelve 
other 7-inch guns on the gun deck will be protected 
from the effects of shells bursting between decks by 
transverse walls of 21%4-inch armor, which will extend 
across the gun deck between each pair of guns, there 
being thus two guns between each inclosed section. 
The twenty 3-inch guns will be disposed as follows: 
Fourteen on the main deck, protected by 2-inch armor, 
and six similarly protected on the gun deck. Of the 
83-inch battery on the main deck, two guns will be 
carried at each corner of the central battery, and six 
will be carried, three on each broadside, between the 
7-inch guns of this battery. Of the six 3-inch guns on 
the gun deck, two will be carried forward, one on each 
beam, and four astern. The concentration of fire 
ahead will be two 12-inch, four 7-inch and six 3-inch, 
while astern it will be possible to concentrate two 12- 
inch, four 7-inch and eight 3-inch guns. On either 
broadside the concentration will be four 12-inch, ten 
7-inch and ten 3-inch. 

It will be seen that in this design the 8-inch gun 
and double turret are entirely eliminated. The 7-inch 
gun is adopted in place of the 8-inch for the reason 
that the former exceeds the latter in range, flatness 
of trajectory and rapidity of fire. It will also weigh 
considerably less per total energy of fire delivered in 
a certain time. The double turret is thrown out on 
both tactical and structural grounds. Tactically, it is 
considered to be ‘subject to the grave disadvantage 
that. one man is responsible for the training of all 
four guns and that independent aiming is therefore 
impossible. Admiral Bowles uses the homely, but 
very apt, simile of one sportsman armed with a four- 
barreled shotgun and four men each armed with a 
single-barreled shotgun, and suggests the obvious in- 
ference that four men would be likely to make a bet- 
ter bag than the single sportsman. The majority of 
the Board also consider that the superposed turret 
has the ‘objection that a single, well-placed shot from 
a heavy gun might throw two 12-inch and four 8-inch 
guns, or one-third of the main battery, out of action. 
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We might add that a machinist’s wrench, or a small 
screw-bolt carelessly dropped into the rotating mech- 
anism might just as easily accomplish. the same re- 
sult. On structural grounds, it is urged that there is 
a complication of mechanism, with its consequent extra 
liability to disarrangement. It is also pointed out 
that a comparison of the results obtained in the bat- 
tle of Manila by the 8-inch guns mounted in turrets 
and those mounted behind shields, shows that the 
8-inch guns mounted in the open gave greater rapidity 
of fire than the 8-inch turret guns of the “Olympia.” 
It is also urged that at Santiago only thirteen hits 
were made by the 319 shells fired from 8-inch guns 
carried mainly in turrets-by the ships engaged in that 
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to the fact, as shown in these diagrams, that the 
maximum broadside fire of the 7-inch battery, with 
a muzzle energy of 230,620 foot-tons, extends over 
an arc of only sixty-four degrees, while in the other 
type the maximum broadside fire extends over an arc 
of ninety degrees, with a muzzle energy of 253,174 
foot-tons, both vessels being supposed to be engaged 
on one side only. It is also pointed out that the 
average muzzle energy per minute throughout the 
entire arc of fire. is 158,619 foot-tons for the Bowles 
type of ship, as against 190,120 foot-tons with the 
Bradford type, when engaged on one side only, and 
173,760 foot-tons when engaged on both sides. The 


report states that naval tacticians are agreed that 
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when bursting within the armor protection, an effect 
to which Admiral Bradford considers that the major- 
ity type of ship, with its large number of guns placed 
in broadside, will be particularly liable. Further argu- 
ment in favor of isolation within turrets is drawn 
from the report recently issued of the destructive ef- 
fect of high-explosive shells on the guns and dummy 
gun crews of the British battleship “Belleisle,’ which 
was subjected last year to attack by an English first- 
class battleship. 

We are free to confess that the arguments on this 
score do not seem to us to apply with any weight to 
the majority design, for the reason that the 24-inch’ 
transverse screens and the rear walls of casemates, 
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Main Battery ; four 12-inch, twelve 8-inch, twelve 6-inch.. Secondary Battery : eight 3-inch. 


action. The majority report also states that although 
the minority ship with its twelve 8-inch and twelve 
6-inch guns will throw 4,500 pounds of metal in one 
minute from one broadside, as against 4,125 pounds 
of metal in a minute from the broadside of the ma- 
jority type, the former will only throw 3,300 pounds 
of metal from the other broadside, whereas the ma- 
jority type can throw the same amount of broadside 
metal from each broadside at the same time. Again, 
all the guns, except the 12-inch, of the Bowles type, 
will together throw 8,250 pounds of metal a minute 
against a maximum of 7,800 pounds of metal a min- 
ute thrown by the design of Admiral Bradford. 

The report to the Department by Rear-Admiral 
Bradford very ably presents the advantages of 
type recommended by the minority of the Board. 
The strength of the argument lies chiefiy in 
the superior offensive power presented by the use 
of the 8-inch 
gun and the 
double turret. 
The accom- 
panying dia- 
grams of the 
vessels show- 
ing the con- 
centration of 
fire are repro- 
duced from 
this report. 
The minority 
design differs 
from the one 
just described 
mainly in its 
battery. It 
carries two su- 
perposed tur- 
rets, one for- 
ward and one 
aft, each of 
which con- 
tains two 12- 
inch and two 
8-inch guns. 
In addition 
there are eight 
8-inch guns 
contained in 
four turrets ar- 
ranged on the 
q u'adrilat- 
eral system, as 
seen on the “Oregon” and her class. There are also 
twelve 6-inch guns carried in broadside on the gun 
deck, and eight 3-inch guns carried, four on the main 
deck, and four on the gun deck. In the two dia- 
grams showing energy and range of fire, the full black 
lines show the total number of guns of various calibers 
that can be concentrated over a given arc of fire. The 
outer circle which is shaded in dotted lines, shows 
the total energy of fire that can be concentrated over 
a given arc of fire by all the guns in each ship ex- 
clusive of the 12-inch. The figures printed in the 
shaded portions represent the combined muzzle energy 
in foot-tons. Rear-Admiral Bradford draws attention 
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TYPE RECOMMENDED BY MINORITY REPORT. 


engagements in the future will present few instances 
of a single ship being engaged on both sides at one 
time. The firing diagrams are based upon the following 
assumed: rates of fire per minute: 8-inch guns 1.2 
rounds; 7-inch guns, 2.5 rounds, and the 6-inch guns 
3.5 rounds. At these rates of fire the muzzle energy, 
per minute, would be 16,322 foot-tons for the 8-inch; 
23,062 foot-tons for the 7-inch; 20,433 foot-tons for 
the 6-inch. Rear-Admiral Bradford gives reasons for 
his belief that in this table the 7-inch gun has been 
highly favored, the chief of which is that the time 
required for loading the two guns, 7-inch and 8-inch, 
will be very nearly the same. He also considers that 
the shaded area in the energy-of-fire diagrams shows 
that his type of battleship will have a great tac- 
tical advantage over the type advocated by the ma- 
jority. 

Further argument in favor of this type is drawn 


Diagrams show by full black lines arc of training of allguns. The shaded sections show maximum muzzle energy in foot-tons per minute of all guns except the 12-inch. 


from the fact that although the English have so long 
confined themselves to two calibers of guns, the 12-inch 
and 6-inch, their latest designs call for intermediate 
calibers of 7.5-inch and 9.2-inch in the armament of 
their battleships. Rear-Admiral Bradford believes 
that he is also supported in his strong advocacy of 
the turret system of mounting, by the present trend 
of design in foreign navies. He points to the fact that 
the navies of France, Russia, Germany and Italy show 
a-desire, in all their later designs, to isolate all guns 
by placing them either in turrets or casemates, and 
usually in pairs. This desire is to be attributed to the 
enormously destructive effect of high-explosive shells 
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Main Battery : four 12-inch, twenty 7-inch. Secondary Battery: twenty 3-inch. 


would be sufficient to localize the destructive effects 
which are quoted at such length tn the minority re- 
port. 

While Rear-Admiral Bradford concurs with the 
majority of the Board as to the general type of ship 
recommended as far as displacement, speed, coal en- 
durance, etc., are concerned, he admits that the type 
recommended by him calls for about 300 tons greater 
displacement than the type advocated by the majority. 
Although with this addition the full load displacement 
would be brought up to about 17,200 tons, the report 
points to the fact that the British government is 
already laying down battleships. of 18,000 tons dis- 
placement. 

We have now, as far as our limited space will allow, 
presented to our readers the two sides of this contro- 
versy, in which, broadly speaking, the judgment of the 
men who design and construct our warships, with 
their engines, 
armor and 
guns, is direct- 
ly at variance 
with that of 
the men whose 
duty it is to 
handle them 
and fight them 


on the high 
seas. 
At first 


sight it would 
seem to be a 
case of theory 
against prac- 
tice; but as a 
matter of fact, 
on considering 
the two re- 
ports, it will 
be seen that 
the arguments 
are mainly the- 
oretical on 
both sides. And 
so they are 
likely to re- 
main, until a 
test of actual 
confiict occurs 
between oppo- 
site types 
fought by 
equally skilled 
crews of equal determination and endurance. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical Devices. 


ORE WASHER AND SEPARATOR.—Ha3nryY 
P. HOLDEN, Washington, D. C. This apparatus, 
which is intended for use in placer mining, is 
designed for treating the ores in large quanti- 
ties. The invention embodies various novel 
features by which to increase the capacity of 
such apparatus. The improvements relate to 
the construction and arrangement of the dif- 
ferent parts of the apparatus, including the 
riddle, screen and hopper, as well as to the 
rake, which is counterbalanced and operated in 
one direction by a suspended weight. 


BAND-SAW MILL ATTACHMENT.—ZrExsv- 
Lon Z. LINTON, Fernwood, Miss. This attach- 
ment relates to feed-out devices, and embodies 
novel features to the end that springy tim- 
ber will be prevented from clamping the band- 
saw, and the timber will be held in proper 
alignment as it passes from the saw, so as 
to insure uniform and straight lumber. A 
spring-seated kerf-guide yielding laterally to 
heavy pressure allows springy timber to fol- 
low the proper course. 


OIL-CAN.—Wiuu1amM-. L. Howuanp, Mon- 
mouth, Ill. This oil-can has a piston pump 
attached to force out the oil in an ample, 
steady stream. The can spout at its inner end 
enters the lower end of the pump cylinder, and 


a single valve controls the inlet to the cylinder 
and the outlet to the spout. 


Agricultural Implements. 


DRAFT EQUALIZER.—HENRY CARPENTER, 
Edmond, Oklahoma. The distinguishing feature 
of this equalizer is a bar called by the inven- 
tor a “pusher bar,” which is pivoted to the 
evener and ranges rearwardly in a diagonal 
direction against the tongue, connections being 
provided for effecting, through the medium of 
the pusher bar, an equalization of the draft of 
two, three or more horses. 


HARVESTER REEL.—Epwarp O. Beckman, 
Piper City, IH. This inventor has devised a 
reel in which the blades’ are connected: with 
the shaft by parallel connecting bars so that 
the parts fold after the manner of a parallel 
ruler. Adjusting bars connect with the blades 
and with a sliding collar on the shaft. The 
reel is adapted to be easily detached and to 
be folded into small compass. for economizing 
shed space. 


Wagons as.d Harness. 


VEHICLE RUNNING GEAR.—Joun E. 
YorK, inventor. The purpose of the run- 
ning gear devised by this inventor is to prevent 
side lash on the pole and to enable the wheels 
to readily surmount stones or like obstruc- 
tions. The front wheels are mounted on stub 
axles formed centrally on spider-frames, two 
vertically aligned arms of which are pivoted 
to the axle, the remaining two arms of the 
spider being pivoted to transverse links which 
connect the spiders at opposite ends of the 
axle. The invention, we understand, has proved 
advantageous on wagons bearing heavy loads. 
Particulars may be had from George M. Pills- 
bury, Lowell, Washington. 


HORSE-COLLAR FASTENER.—JonHn  H. 
EMERSON, Quincy, Ill. In this ingenious collar 
fastener, the connecting billet at the meeting 
ends of the collar is fastened at one end by a 
buckle, by which the necessary adjustment to 
the neck of the animal is obtained, and this 
adjustment is not again disturbed in removing 
or placing the collar. To the opposite end 
of the billet is secured a slotted plate and a 
stay strap. The plate is slipped over a staple 
on the collar and the stay strap passed through 
the staple. Thus the collar may be quickly 
placed on the animal or removed without dis- 
turbing the buckle connection. 


Household and Culinary Devices. 


LID HOLDER FOR VESSELS.—BEnNJAMIN 
F. Kocu, Brooklyn, New York city, and JoHN 
W. CoGSwELL, Hoboken, N. J. The device form- 
ing the subject of this patent is designed to 
hold the lid on a cooking vessel while pouring 
liquid contents therefrom. The holder is in 
the shape of a frame with hooks for .engag- 
ing the flange of the vessel, finger-pieces for 
engaging and releasing the hooks, a spring for 
normally holding the hooks engaged, and a 
handle portion to aid in tilting the vessel. 


FRAME FOR MOSQUITO CANOPIES.— 
LOTTMAN BROTHERS MANUFACTURING COMPANY, 
Houston, Tex. The latest patented improve- 
ment in the very useful canopy frames of this 
company is ingeniously and simply constructed 
of wire and in a manner to give the side-arms 
the form of braced cantilevers with the strength 
to maintain the canopy frame in the proper 
position and sustain it against downward 


strain. 
BROILER.—AprIEN TeNU, Manhattan, New 
York city. ‘In the ordinary broiling devices 


that are adapted to contain a charcoal or like 
fire, and used, by hotels largely, in lieu of 
broiling over ranges or the like, the fire is very 
destructive on the broiling grate, and the in- 
ventor mentioned has provided for lessening 
this destructive action by arranging a sliding 
grate, and the casing is arranged so that the 
hot coals may be raked under the grate in one 
position, while when not in use the grate is 
not subjected to the intense heat of. the coals. 


SCRUBBER.—Mary N. VAn DiERBECK, Lin- 
coln, Neb. A unique scrubbing device -has been 
patented by this inventor, whereby an ordinary 


scrubbing brush is clamped in a head having a 
pivoted handle and a wheel or roller to run on 
the floor at the rear of the clamping head. The 
roller serves to hold the brush level as the de- 
vice is forced over the floor, and also bears a 
part of the thrust incident to the manipulation 
of the device. 


Miscellaneous Inventions, 


CARVING OR DELINEATION MACHINE.— 
ARTHUR C. FE&RON, Manhattan, New York city. 
In this machine a tracer traverses and follows 
the lines of a drawing or model, and a pencil 
or carving tool reproduces the lines followed by 
the tracer, but in a reverse position. The in- 
vention provides a most useful instrument 
where a plurality of figures of the same kind 
are to be reproduced and it is necessary to 
first reproduce from an original a reversed de- 
sign and then use this as a pattern. In the 
Féron devices there is a central elongated guide- 
way, suspended as from a ceiling, and from 
a central pivot moving in the guideway, arms 
project at opposite sides and carry the tracer 
and the pencil or rotating carving tool, novel 
links and braces being provided to project like 
the main arms, on opposite sides from pivots 
traveling in the guideway. 


BOOK HOLDER AND LEAF TURNER.— 
CuarK W. Hapiock, Newton, Kans. This in- 
vention is especially intended for use by railway 
conductors, more particularly on freight trains, 
where frequent turning of the leaves in both 
directions is necessary in making up the com- 
plicated record of freight. The frame is 
adapted to secure the train book on the usual 
writing board, and so that the board can be 
held on the conductor’s arm unaffected by the 
motion, of the car and the leaves be readily 
turned as required. 


Notr.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


NEW BOOKS, ETC. 


THE MEASUREMENT OF GENERAL EXCHANGE 
VaLuE. By Correa Moylan Walsh. 
New York: The Macmillan Co. 1901. 
8vo. Pp. 580. Price $3. 


The author deals with the Nature of Ex- 
change Values, the Correlation of Exchange 
Values, on the Measurement of General lix- 
change Values, Selection and Arrangemert of 
Particular Exchange Values, Mathematical For- 
mulation of Exchange Value Relations, the 
Question of the Means and Averages, Brief 
Comparison of the Means, the General Argu- 
ment for the Geometric Means, Review of the 
Arguments for the Harmonic and Arithmetic 
Averages of Price Valuation, the Method for 
Constant Sums of Money, the Method for Con- 
stant Mass-Quantities, the Universal Method, 
the Doctrine of the Conservation of Exchange 
Value and the Measurement of Exchange Value 
in All Things, and, lastly, the Utility of Meas- 
uring the Variations in Exchange Value of 
Money. The author uses mathematics freely, 
and the book will prove interesting to political 
economists. 


Hanp Book oF PRAcTICAL MECHANICS FOR 
USE IN THE SHOP AND DRAFTING Room. 
By Charles H. Saunders, Ph. D. Bos- 
ton, Mass. 1901. 16mo. Pp. 227. 
Price $1. 


A full index gives a clew by which any of 


the tables and formule can be found. The 
tables are particularly valuable. The book 
varies greatly in typographical excellence. 


Many of the tables seem to have been prepared 
by photo-engraving. The book will. prove of 
real assistance to mechanics and engineers in 
their everyday work. 


Les AUTOMOBILES ELECTRIQUES. Par Gas- 
ton Sencier and A. Delasalle. Avec 
un préface de Charles Jeantaud. 
Paris: Vve. Ch. Dunod. 1901. Pp. 
390. : 


The authors have produced a work on electro- 


| mobiles, which, without being too technical, de- 


scribes various forms of electric carriages and 
trucks with an exhaustiveness that will be ap- 
preciated, particularly by the makers of elec- 
tric carriages. It is to be regretted, however, 
that the admirable printing of the work is 
somewhat marred by cuts which are not often 
very clear. The book is to be welcomed, on 
the whole, as a valuable addition to the litera- 
ture of the automobile. Particularly interest- 
ing is the chapter dealing with the various 
types of storage batteries. 


La S&RIE DE TAYLOR ET SON PROLONGEMENT 
ANALYTIQUE. Par J. Hadamard. 
Paris: C. Naud. 1901. 16mo. Pp. 
102. Price 50 cents. 


PRODUCTION ET EMPLOI DES CouRANTS AL- 
TERNATIFS. Par L. Barbillon. Paris: 
C. Naud. 1901. 16mo. Pp. 103. 
Price 50 cents. 


We have frequently had occasion to comment 
upon the admirable series of ‘‘Scientia” mono- 
graphs published by Carré and Naud. The pres- 
ent two volumes maintain the high standard 
set by the previous works. The new light 
thrown by M. Hadamard on Taylor’s formula 
will do much to flluminate a difficult mathe- 
matical problem. His work is scholarly, and 
for the mathematician decidedly interesting. 

Dr. Barbillon’s book is written for the elec- 
trical engineer, and is devoted to a mathe- 
matical discussion of alternating currents, 
which is thorough and scientific. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neceos= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 
Inauiry No. 1133.—For dealers in second-hand 
books. 


For hoisting engines. J. S. Mundy, Newark, N. J. 


Inquiry No. (134.—For manufacturers of saw and 
milling machinery. 


TURBINES.—Leffel & Co. Springfield, Ohio, U. 8. A. 


Inquiry No. 1135.—For machinery for packing 
small nails. 


““U. 8.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. 1136.—For an automatic machine for 
knurling and curling thimbles and trimming flanges. 


WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
Inquiry No. 1137.—For broom-making machin- 


ry. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 


e 
Inquiry No. 1138.—For manufacturers of port- 
able houses. 
Machine chain of all kinds. A. H. Bliss & Co. North 
Attlevoro, Mass. 
_ Anquiry No. 1139.—For portable wooden build- 
ings. 
Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. - 
Inquiry No. 1140.—For new and_ second-hand 
knitting machines for making men’s half hose. 
Inquiry No. 1141.—For the manufacturers of the 
“ Nickel-in-the-slot peanut machines.” 
Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 


ylnaairy No. 1142.—For manufacturers of novel- 
1es. 

Ten days’ trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 1143.—For manufacturers of corru- 
gated steel diaphragms for use in ammonia pressure 
reducing valve. 

SAWMILLS.—With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 1144.—For parties in Canada to 
manufacturegrafite boxes. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co.,149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 1145.—For parties dealing in heavy 
hydraulic tubing for hollow shafting. ‘I'he size to be 334 
inches outside diameter, walls 4 inch or 5€ inch thick, 
to turn down to 3 inches diameter. 

See our Collective Exhibit—Section ‘8,’ Electricity 
Building, Pan-American Exposition. Standard Weld- 
ing Company, Cleveland, Ohio. 

Inquiry No. 1146.—For manufacturers in Canada 
of large toys, wagons, stepladders, etc. 

To Patentees. Wanted to manufacture article which 
will retail to lady consumers for about $1.00 leaving 
good margin of profit.—C. S. O, Box 773, N. Y. 

Inquiry No. 1147.—For manufacturers of saw 
benches for sawing sheet brass and copper. 

FoR SALE.—New process for making oil with fish and 
fish offal is offered for sale or licenses in United States 
Address Foreign,-Box 773, New York. 

Inquiry No. 1148.—For manufacturers of electric 
shoe polishing apparatus. 

The celebrated ‘“‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


Inquiry No. 1149.—For manufacturers of bal- 
loons. 


of America. 


The best book for electricians and beginners in elec- 
tricity is “‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Inquiry No. 1150.—For manufacturers of novel- 
ties in Canada. 

WANTED.—A thoroughly competent engineer to push 
in United States of America a new, efficient and eco- 
nomical process, for dealing with large benefit towns’ 
sewage and refuse waters from industry. Address 
France, Box ‘73, New York. 


Inquiry No. 1151.—For dealers in roots and herbs. 


ta" Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 1152.—¥or parties to make special 
machinery for weaving wire fences. 

WANTED.—Punch and die work, press work and light 
manuf’g. Daugherty Novelty Works, Kittanning, Pa. 

Inquiry No. 1153.—For manufacturers of flagstaffs 
for small toy flags. 

WANTED. — Souvenirs, premium goods, toys and 
Christmas novelties. Sherman, Arch Co., 142 Merrimac 
Street, Boston, Mass. 

Inqniry No. 1154.—For manufacturers of wood 
for the frame of box kites. 

Inquiry No. 1155.—For manufacturers or dealers 
in Spanish tile roofing. 

Tvquiry No. 1156.—For a bag fastener knawn as 
the ‘* Boss Fastener.” 


Tnquivy No. 1157.—For manufacturers of machin- 
ery for making cardboard pie plates, butter dishes etc. 


Inquiry No. 1158.—For manufacturers of gas en- 
gines in New York City. 

Inquiry No. 1159.—For manufacturers of ma- 
chines for making wooden pegs for shoes. 

Inquiry No. 1160.—For manufacturers of ice ma- 
chines. 

Inquiry No. 1161.—For manufacturers of electric 
dynamos. 

Inquiry No. 1162.—For address of parties having 
Swedish anvils for sale. : 

Tnquiry No. 1162.—For dealers in second-hand 
turning lathes and drill presses in Chicago, if possible. 

Inquivy No. 1164.—For manufacturers of ‘a con- 
denser X& to 1 microfarad capacity. 

Inquiry No. 1165.—For manufacturers 
pumps and compressors. 

Inquiry No. 1166.--For dealers in elevating ma- 
chinery for elevating grain and feed, and machinery 
for cleaning oats. 

Inquiry No. 116%7.—For manufacturers of electri- 
cal heating apparatus. 

Inquiry No, 1168.—For manufacturers of models 
of locomotives made of cardboard. 

Inquiry No. 1169.—For manufacturers of coffee 
roasters of about 150 pounds capacity and a cooler for 
same. 

Inquiry No. 1170.—For the present address of the 
Farmers’ Handy Wagon Company. 

Inquiry No.-1171.—For marufacturers in the 


United States of a mechanical apparatus used for load- 
ing coal inside the pits. 


of air 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters cor 
no attention will be paid thereto. This is for 
our information and not for publ cation. 

References to former articles or answers should give 
date of paper and page or number of. question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in.this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather. than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Book: rererred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(8295) P.C. T. writes: I would like 


instructions for making a simple, very cheap 
and easily made galvanometer for measuring 
currents from 1 to 4 Leclanche cells if you 
have papers having such instructions. A. We 
have no paper giving instructions for just the 
instrument you _ require. SUPPLEMENT No. 
1215, price 10 cents, gives a voltmeter and 
an ammeter which you might modify to your 
needs. Bottone’s “Electrical Instrument Mak- 
ing for Amateurs,” price 50 cents by mail, 
contains descriptions of these instruments as 
well as many others. 


(8296) C. P. R. asks: May I trespass 


on your valuable time with a query with hope 
of answer? It was recently stated that at 
Bahrein, on the southwest coast of Persia, on 
the Persian Gulf, the natives obtain their 
supply of fresh water from springs at the bot- 
tom of the Gulf more than a mile from shore, 
and that divers go down 200 feet, fill their 
goatskin bags or sacks with fresh water as it 
bubbles from the springs at the bottom, and 
bring it to the surface without allowing the 
salt water to mix with it. The article further 
stated that no one knows how the natives 
learned of the supply, but that the water had 
been taken in that way probably for centuries. 
Now can and will you give me any light on 
this matter, as to the probability or improb- 
ability of the water supply coming from such 
a source and being secured in such a manner? 
A. There is nothing impossible nor improbable 
in the statement that fresh water is collected 
from springs which come up through the earth 
at the bottom of salt water. We personally 
know several places where pump logs have 
been put down into such springs and fresh 
water is pumped up through the salt water. 
The only improbable point in the story which 
you quote is in regard to the distance to which 
the men descend under water to secure the 
fresh water. Submarine divers have not gone 
below 200 feet from the surface with the 
advantage of armor, air supply and weights 
to sink them. The effort has been made to 
reach a wreck in 240 feet of water. The 
accounts state that at 130 feet the diver 
began to experience serious trouble. At 200 
feet, after suffering terribly, he lost conscious- 
ness and was hauled up. Divers cannot work 
much below 100 feet. It is very improbable 
that men can be in the habit of descending 200 
feet below the surface of the ocean. 


(8297) W.H. asks: Could you inform 


me what is the best coating for the glass plates 
of static machines, whether’ shellac varnish 
or other varnish? I have been using bleached 
shellac varnish and it blisters and flakes off. 
A. Shellac varnish is the best coating. The 
glass must be perfectly clean and dry when 
the shellac is applied. A very slight trace 
of grease, such as a finger-mark, will prevent 
the adhesion of the varnish to the glass. Glass 
may be cleaned by washing it first in strong 
sodic hydrate (caustic soda), then in nitric 
acid, and last in distilled water. It is then 
allowed to dry. The surface should not be 
touched by anything, cloth or hands, after it 
leaves the acid. It will then be chemically 
clean. Before applying the shellac the glass 
should be warmed to render it perfectly dry. 
Ifvthese directions are followed there will be 
no trouble with the adhesion of the varnish. 


(8298) D. G., Jr., asks how to temper 
steel dies in imitation of cloth or fine hair 
line, etc., so as to avoid the scale that appears 
on the surface of the die. A. Bright-faced dies 
that are to be kept free from scale in the 
hardening process should have thefr faces cov- 
ered with a layer of hard soap and the die 
heated face up, which will keep the air from 
oxidizing the surface. Then it will come out 
of the hardening bath bright. 


(8299) C. B. B. asks: Will you please 
tell, me whether the dynamos described in 
SUPPLEMENTS 844 and 865 can be used to run 
electric furnace described in SUPPLEMENT 
1182? <A. The dynamo of SUPPLEMENT 865 
will give current enough for a small electric 
furnace. A lower voltage is to be preferred, 
and a dynamo especially designed for such 
work would be very much better than one 
which was intended for lighting. 


(8800) W. T. B. asks: I would like in- 
formation in regard to the best manner of 
placing rods for the protection of buildings 
from lightning. A. The putting up of a light- 
ning rod is a simple matter and requires very 
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little instruction; but if one has some knowl- 
edge of electrical matters, he can easily deter- 
mine how a rod ought to be put up. The most 
important points to be attended to are tight 
joints and a good earth connection at the 
bottom of the rod. The parts of the rod 
should be screwed together with couplings, 
as in water and steam pipes, A small iron 
water pipe would make a good lightning rod; 
so .would a flat strip of iron one inch wide 
and 1-16 inch thick. There is no need to go 
to the expense of a copper rod. Iron is by 
many considered really better than copper. 
The grounding of the rod must be attended to 
with great care. The lower end of the rod 
must be'in water or in moist earth. A plate 
of iron or a coil of the rod itself should be 
connected to the end of the rod to insure good 
contact between the rod and the earth. Rods 
should be carried up at all the corners of the 
building, and go to the peaks of the gables and 
along the ridges of the roof, up chimneys, 
pinnacles and towers, to 2:1 the highest points 
of the building, but there should not be high 
rods above the roof and chimneys, such as are 
‘very often seen in the older practice of put- 
ting up lightning rods. Lightning rods are not 
put up to invite the lightning to come down 
that way, but to take care of it, if it insists 
upon coming. Rods should be fastened to the 
metal of roofs, gutters, and leaders, and should 
not be insulated from the house by glass in- 
sulators as was formerly the universal method. 
Such insulation is useless, since a quarter inch 
of glass cannot hold back a discharge which 
has already jumped through perhaps a mile 
of air. Short points may be put upon the 
rod at all the higher parts of the building, not 
more than a foot above the building, but these 
are not necessary. The idea that a tall rod 
protects a certain area around its base is no 
longer considered true. The rod if solid should 
not be more than a half inch thick. If it is 
a tube it may weigh about as much per foot 
as if it were solid. Heavy telegraph wire 
if put up plentifully would be as serviceable 
as a rod. A building well netted over with 
such wire, better galvanized for durability, 
would be as thoroughly protected as with the 
most expensive rod. Remember that surface 
of metal is what is wanted in a rod rather than 
weight. In many respects a heavy rod is in- 
ferior to a light one of greater surface. Con- 
tinuity of the metal is the most important 
feature. There must be no air gaps, no lpose 
joints. It will thus be seen that a _ black- 
smith with a little gumption is just as well 
able to do the work of making and putting up 
a rod as the best engineer. Much valuable 
information upon this subject has been printed 
each year in these columns. You should also 
have SUPPLEMENTS, Nos. 249, 348, and 998, 
price ten cents each. We. append the rules 
given by Prof. S. P. Thompson as a summary 
of the modern views upon this subject. It will 
be noted that our advice given above differs 
slightly in some unimportant particulars from 
these rules. 1. All parts of a lightning con- 
ductor should be of one and the same metal, 
avoiding joints as far as possible, and with as 
few sharp bends and corners as may be. 2. 
The use of copper for lightning rods is a need- 
less extravagance. Iron is far better. Ribbon 
is slightly better than round rod; but ordinary 
galvanized iron telegraph wire is good enough. 
3. The conductor should terminate not merely 
at the highest point of a_ building, but be 
earried to all high points. It is unwise to 
erect very tall pointed rods projecting several 
feet above the roof. 4. A good deep wet earth 
should be provided, independent of gas or 
water pipes, to which the conductor should 
be led down. 5. If in any part the conductor 
goes near a gas or water pipe it is better to 
connect them metallically than to leave them 
apart. 6. In ordinary buildings the conductor 
should be insulated away from the walls, so as 
to lessen liability of lateral discharge to metal 
stoves and things inside the house. 7. Connect 
all external metal work, zinc spouts, iron crest 
ornaments and the like, to each other and to 
the earth, but not to the lightning conductor. 
8. The cheapest way of protecting an ordinary 
house is to run common galvanized iron tele- 
graph wire up all the corners, along all the 
ridges and eaves, and over all the chimneys, 
taking them down to the earth in several 
places to a moist stratum, and at each place 
burying a load of coke. 9. Over the tops of 
tall chimneys it is well to place a loop or 
arch of the lightning conductor made of any 
stout and durable metal. Any man of intelli- 
gence can put up a lightning rod or wire from 
these simple rules, and may then feel assured 
that he has done all that can be done to pro- 
tect his home from a stroke of lightning. 


(8301) F. R. M. asks: 1. When light 
rays cross each other or reflect back upon 
themselves as they are made to do in diagrams 
of images formed by lenses and mirrors, why 
do they not become mixed up and produce in- 
terference? A. They do not become mixed up, 
but do interfere when the reflection is. at a 
suitable angle. It is in this way that the 
fact that light is due to a wave motion was 
demonstrated by Fresnel. These interferences 
cannot be seen in the open, but require a dark 
room and special arrangements. They can be 
seen by placing the hand over the eye so that 
you can look at a bright light, such as an open 
window will furnish in a elear day. You will 
then see innumerable dark lines in the space 
between two fingers, parallel to the fingers. 
These are interference lines. The waves do 
not become mixed up, because any number of 
Bets of waves can pass at once through the 


same space as if no other wave were there. 
This is the case with water waves on a lake 
or the ocean. It is the case with sound 
waves. Two persons can talk at the same time 
in the same room and be heard by others. A 
whole orchestra can play at the same time and 


no jumble or mixture of the sound result.. 


Perfect harmony will result. We see no rea- 
son why light waves which are not vibrations 
of ordinary matter, as these other vibrations 
are, should be mixed or confused by existing in 
the same space together. 2. When two moving 
shadows approach each other, why do they 
rush together just before they meet? A. We 
would try to explain this if we thought the 
question stated a fact. We do not think two 
shadows move any faster as they come near 
each other than they did wken further apart. 
3. Is it a fact that food will sour more quickly 
if put into a refrigerator while still quite 
warm? If so, please explain. A. We do not 
think so. The reason a hot dish should not be 
put into a refrigerator is that it heats the 
air and destroys the work the ice has already 
done. In the hot refriserator food will then 
spoil. This is because the air of the refrigera- 
tor has been heated, and not because hot food 
was put in. 4. Why is it that milk sours in 
a thunderstorm? A. We do not know. 


(8302) C. W. R. asks: Will you please 
refer me to some book describing fully trans- 
formers made to transform a two-phase to a 
three-phase current or vice versa? A. We pre- 
sume you wish to find the plans from which 
you can make the transformer you require. We 
do not know any published plans of this sort. 
There are good books upon the theory of the 
transformer. Such is Kapp’s, price $1.75 by 
mail; Adams’s “Transformer Design,’ price 
$1.50 by mail. By the aid of these you might 
work out what you need. 


(8303) F. W. writes: I have a small 
motor which runs a fair speed when using 4 
volts and 14, ampere. I would like to run 
the motor on a 110-volt light circuit. What 
size wire must I use on the field and arma- 
ture? A. There is probably not room for the 
wire to rewind the motor for 110 volts. The 
better way is to put the motor in series with 
two 16-candle lamps. It will then get \% 
ampere and a few volts. 


(8304) G. O. S. writes: During a thun- 


der shower here it was said that some of the 
stitchers using sewing machines run by an 
electric motor connected to the shafting by a 
10 or 15 foot leather belt experienced a sensa- 
tion like that of one’s feet going to sleep. Is it 
possible that they felt a slight shock? It is 
not dangerous to run the motor during a thun- 
‘der shower, is it? The power is furnished by 
the Edison Company. A. Anything is possible 
with the lightning, but it is not apparent from 
your description that anything happened. The 
sensation may have been from electricity, and 
again it may have been from nervousness, No 
one can tell. A quiet mind would eliminate one 
cause of unpleasant sersation at such a time. 
No electric disturbance is likely to have passed 
from the Edison wires through a leather belt 
to the sewing machine. If the Edison wires are 
underground they are not likely to receive a 
lightning discharge. Aerial wires are very often 
struck by lightning, but when suitable lightning 
arresters are used there is little likelihood of 
the electricity of the lightning entering a 
building. If your installation is properly made 
there should not be any special risk at the 
sewing machines during a thunderstorm. 


(8305) W. S. P. asks: 1. What are the 
modern works upon the telephone? I don’t 
mean the working of an individual telephone, 
but the methods for connecting and working 
them. A. The best work upon this subject is 
Miller’s ‘“‘American Telephone Practice,’’ price 
$3 by mail. It is very full and complete. An- 
other important work is Hopkins’s ‘‘Telephone 
Lines and Their Properties,’ price $1.50 by 
mail. With these two you have a very complete 
presentation of the whole subject. Of smaller 
books there areeWebb’s ‘‘Telephone Handbook,”’ 
price. $1, and Poole’s ‘Practical Telephone 
Handbook,” price $1.50 by mail. 2. What are 
the strengths of the several currents used in 
telephone work, say inside of New York city? 
(Not long-distance.) What strength suffices for 
ordinary speaking current? A. The current 
strength, of course, varies with the different 
transmitters. It is very minute with all. Prof. 
Cross, of Boston, by employing very delicate 
instruments and great refinement of method, 
reached the following results: The current in 
the secondary wire of the induction coil of 
the Edison transmitter, 0.072 milliampere; of 
the Blake transmitter, 0.132 milliampere; of 
the Hunnings transmitter, 0.556 milliampere. 
3. What for the magneto-electric that rings 
the local call bell? A. Magneto call bells are 
wound to 300 to 500 ohms for local work; for 
bridged work much higher, to 10,000 ohms even. 


The HE. M. F. of the magneto when run as or- 


dinarily by hand is from 65 to 75 volts. As 
the current is alternating, the amperes are less 
than the quotient of the volts by the ohms; 
but at any rate the current strength is very 
small. We have no exact data upon the 
point. 


(8306) L. A. F. asks: Is there an es- 
cape or loss of electric fluid if the electric 
light bulb or lamp is removed from its holder 
when the current is on? Will the meter reg- 
ister it? A. If a socket is in good condition 
there ought not to be any leakage when the 
lamp is removed. If, however, there is leak- 


age the meter will register the current which 
is lost. 


(8307) J. M. asks: 1. If a stone is 
dropped into the ocean at a very deep part, 
will ‘the stone sink to the bottom or will it 
remain above the bottom and float in the 
water? I heard some people say that the pres- 
sure was so great that the stone could not 
sink. A. Anything which begins to sink in 
the water of the ocean will continue to sink 
till it reaches the bottom underneath it. The 
pressure is very great. At 24,000 feet it is 
four tons per square inch, and at the greatest 
depths of the ocean it is about five tons per 
square inch. This will compress any article 
which sinks to that depth very greatly and 
render it much heavier relatively to the water; 
but the water is not compressed to any degree 
by even that great pressure. So that the 
article which is sinking and being compressed 
is all the time growing heavier relatively to 
the water and will sink faster the farther it 
sinks. 2. Has a cannon on board of a man-of- 
war a device to make it rebound, or is the 
cannon fastened to the ship? A. The old 
method was to allow the gun to run back by 
its recoil.so as to load it again. All modern 
guns are breechloaders and do not run back 
by their recoil. The force of the recoil is 
taken up py a liquid pressure, some liquid such 
as glycerine being used. 


(8308) Farmer asks: Will you kindly 
tell me through your paper whether lightning 
rods secured té buildings with malleable iron 
brackets are a protection against lightning? 
It would appear to me that the rods should be 
insulated at all points where they come in 
contact or are secured to the building or they 
must be more dangerous than otherwise. A. 
Opinions differ upon this point. Equally good 
authorities are to be found upon both sides 
of the question. We are personally inclined 
to the opinion that a lightning red may just 
as well be connected to the house directly as 
to use a glass insulator. Our reasons for this 
opinion are that the glass will be wet as 
soon as rain falls and its insulating. value will 
be greatly reduced; and the electric discharge, 
which has already leaped through thousands of 
feet of air between the cloud and the earth, 
will not mind the few inches of air through 
which it must pass in going from the rod to 
tke iron support of the rod around the in- 
sulator. 


(8309) A. S. asks: How many units of 
heat for a stated weight of the metals sodium 
and potassium are evolved in passing to the 
condition of KOH and NaOH respectively? A. 
When one gramme of potassium combines with 
oxygen there are 1,745 units of heat produced. 
When one gramme of sodium combines with 
oxygen 3,293 units of heat are produced. We 
have no separate data for the change from the 
oxide to the hydrate. 


(8310). J. C. M. writes: I have a son 
15 years old who wants to learn all about elec- 
tricity and electric instruments. You no doubt 
have such books on sale. I would like to have 
catalogues of them, with your recommendation 
of such as you think most suitable for him. 
He wants a descriptive and practical work— 
one that will give him complete instructions 
for making and repairing any part of any kind 
of electric or magnetic appliance. A. There is 
no work or set of books which can supply what 
is -asked in this request. We presume the in- 
tention is to ask for books by means of which 
the lad can make a beginning of learning elec- 
tricity. We can furnish Sloane’s “Electrical 
Library” for $5 by mail. There are also 
separate books to be had upon making tele- 
phones, putting in electrical bells, ete. After 
these might come the building of a small 
dynamo or motor, the making of a _ gal- 
vanometer and induction coil. These can be 
found in Bottone’s ‘Electrical Instrument Mak- 
ing for Amateurs,” price 50 cents. 


(8311) W. I. P. asks: Where can I get 
information on the subject of wave motion 
and the attempts to use it as a power? A. 
See SUPPLEMENTS, Nos. 536, 825, 861, price 
ten cents each, for articles describing various 
devices which have been employed to utilize 
fhe force of waves to do work. 


(8312) H. R. asks: As to the electric 


motor described in ‘Experimental Science.” 
Do you sell it or its parts? A. We do not 
sell any of the apparatus described in ‘‘Ex- 
perimental Science” or the parts of any of it. 
The object of the book is to stimulate ingenious 
persons to ‘make things” by showing them how 
to proceed. This object it is accomplishing. 
There is no book so well adapted to help one 
to build suitable and sufficient apparatus for 
studying science within its limits as is this 
book. 


(8313) F. R. asks: What book or paper 
gives information on the Marconi wireless tele- 
graphy. I wish a description of instruments 
and operation of same. Can such instruments 
be made in an ordinary machine or model mak- 
ing shop. A. Fahie’s ‘History of Wireless Tele- 
graphy,” price $2 by mail, gives descriptions 
of the various systems which have been in- 
vented, Marconi’s among the rest. We have 
published several papers on the subject, but 
none which gives details of construction such 
as would enable a man to build a copy. of the 
apparatus. Moreover, Mr. Marconi is changing 
his apparatus continually as the results of his 
experiments, and no description. is up-to-date 
upon the subject. There is nothing about the 


apparatus which could not be built in any 
ordinary shop. 


TO INVENTORS. 


An experience of over fifty years, and the prepa- 
ration of more than one hundred thousand appli- 
cations for patents, at home and abroad, enable 
us to understand the laws and practice on both 
continents, and to possess unequaled facilities for 
procuring patents everywhere. A synopsis of the 
patent laws of the United States and all foreign 
countries may be had on application, and persons 
contemplating the securing of patents, either at 
home or abroad, are invited to write to this office 
for prices, which are low, in accordance with the 
times and our extensive facilities for conducting 
the business. Address MUNN & CO., office Scien- 
tific American, 361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


July 30, 1901, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.] 


Air compressor, Pryde & Gauerman....... 679,335 
Alarm. See Burglar alarm. 
Amalgamator, J. H. Barr.............ee00. 679,355 


Ammunition hoist, R. Matthews... 6 
Armor plate, J. Nederland................ 
Arsenic, antimony, or tellurium from sul- 

furous ores, extracting, E. Peterson. 679,330 
Ash cans, etc., holder for, A. Berthe........ 679,449 
Atomizer, E. J. Sonn............-.6- «. 679,436 
Automatic switch, F. Mackintosh... «- 679,321 
Bacteria, culture of, A. Caron............. 679,600 
Baggage, means for handling, A. H. Lowe. 679,567 
Baking powder, M. H. Fischer.... 679,305 
Bank, Indicating savings, F. Witt 679,490 
Bearing, adjustable, H. Abbott. 679,408 
Bearing, roller, A. P. Morrow 679,465 
Bearing, roller, H. Monk.... 679,509 
Bedstead, Spencer & Camero: - 679,643 
Bell, D. P. Wolhaupter -» 679,659 
Belts, apparatus for placing driving, E. 

Jagger 679,317 
Bending and twisting tool, J. V. Hulse 679,562 
Bicycle frame, D. W. Judson .. 679,565 
Bicycle mud guard G. W. Manson. -- 679,631 
Bicycle pump, F. Rock...........000005 679,512 
Bicycle Mena shoe sole protector 

braking device for, F. F. Frisbie 
Bicycle saddle support, M. H. Naber..... 
Boiler furnace, steam, C. Schleyder........ 


- 679,632 
679,326 


679,527 
- 679,537 
679,640 


Boiler-roof, W. Kennedy...............008- 679,460 
Bookbinding machinery, J. E. Smyth........ 679,401 
Books, stub holder for check, W. H. Haw- 

MEANS: 60's rs oars 25, She's, ailore sisiosshenaajsieiore ecelsie aie: ¥'s 679,503 
Bottle, non-refillable, W. F. Clark.......... 679,415 
Bottle, non-refillable, A. Thebarge.......... 679,646 


Bottle stopper, J. Senich........... 
Box-opening tool, A. C. Bower......... 
Braiding carrier tension, J. A. Turner..... 
Breeching, E. E. Ecker.........cecseceeves 


++ 679,516 
++ 679,495, 
- 679,650 
679,609 


Brick, vitrified, M. J. Magarity............ 679,427 
Buckle, J. N. Purcell.........cceseceseees 679,336 
Burglar alarm, W. J. Wernette............ 679,654 
Button attach implement, J. H. Vinton. 
679,441, 679,442 
Button attaching machine, I. H. Sisson..... 679,434 
Button attaching machine, J. H. Vinton, 
679,444, 679,445 
Button fasteners, machine for making wire, 
T.-H SisBOM so aise i oo: 8s 70.9 seo ede ew oaite safes. ae 679,433 
Button locator, J. H. Vinto: 679,443 


Button, tack fastened, F. E. Stanley 


679,707 
Calculating machine, J. A. Turck... 


679,348 


Calf trough and rack, F. M. Allen......... 679,288 
Can. See Oil can. 

Can opener, T. A. Darling............-.006 679,605 
Car body and truck bolster, railway, W. P. 

Bettendorf. 4 if 6 6 chaeaiecess sd eein eiedai die ae s 679,494 
Car coupling, W. S. Lennon............... 679,629 
Car coupling, automatic, J. C. Leidy....... 679,531 
Car door, C. M. Mendenhall................ 679,633 
Car fender, street, G. Wray.........s-eeeee 679,586 
Carbureting apparatus for explosion motors, 

J. C. BE. Mathieu........ ce ccc eee eee 679,387 
Card record or index, R. H. Breeding....... 679,549 
Cart, road sweeping and collecting, Van 

Wesemael & S’Jongers...........0. eens 679,488 
Cartridge clip, L. F. Bruce................ 679,412 
Cartridge-like Suyelopes. apparatus for fill- 

ing, N. Ceipek........... cece cece eee eeee 679,665 
Chain, drive, x. * schitdknecht aia narele re \ea'e ses 679,578 
Chair and display rack, combined, F. M. 

Guthridge isso cessvessa seeded aceees 679,617 
Chair back, adjustable, N. B. Harmon..... 67912 
Chemical apparatus, J. F. W. Meyer....... 679,388 
Chimney cap mold, Ostrander & Cook...... 679,329 


Chuck or die for pointing or rounding ends 

of bolts, G. W. Packer .. 679,540 
Churn, F. D. Swaney 679,545 
Cigar, J. G. Paint....... 679,541 
Cigar cutter and lighter, 679,638 
Circuit closer, automatic, G. A. Wall 679,446 
Clasp, A. H. Peats................ 679,542 
Clavier, practice, A. 679,692 
Clevis, F. W. Atwell 679,523 


Clock, secondary electric, Wurmb & Bau- 

MADD: «oes ieeiers oes e666 oN a Sees waa eee oe 679,546 
Clocks, tubular bell for chiming, A. W. 

Harrington © os iiciisvicsiiriscs S00 vin alesis aca eta Be 679,458 
Clothes drier, J. We Davis. . 679,606 
Clutch, BE. S. Brett.......... ccc cece ee eeee 679,359 
Clutch; friction, Gharehiti & Seeley......... 679.414 
Cock or valve, M. M. Brophy.............. 679,525 
Coin-controlled apparatus, Slater & Roe.... 679,642 
Colander, M. C. Jenkins................068 679,564 
Compo board, machine for manufacturing, 

Johnson & Springer................eeeee 679,698 
Compressor, W. F. Singer..............00% 679,343 
Compressor and. pump, A. G. Enock........ 679,716 
Condenser, H. D. Baragwanath............ 679,491 
Conveyer, G. D. Potter.............eceeeee 679,573 
Cooking cotton seed meats, apparatus for, 

Wi COOK s oie eis oo cersioes 10 bie ose 0 dee aieiee oie 679,604 
Cooking utensil, camp, C. A. and O. Ander- 

BON 55 56h 5 Was 5G i060 6 0 a ales B ate Steereie oS 679,588 
Copy holder, indicating, FE. A. Edwards.... 679,302 
Cornet attachment, Springer & Davis...... 679,644 
Corset attachment, C. M. Barnum......... 679,547 
Corset clasp lock and stocking supporter, 

combined, H. A. Guinzburg.............. 679,559 
Corset stay and dress holder, combination, 

D. P. McKenney..........ececececcecece 679,480 


Cotton presses, ete 
E. Parker .......eeeeeeeee 

Crane carriage, BE. Y. Moore.. 

Cranes, hoisting mechanism, etc., system of 

controlling pneumatic motors of, E. Y. 

MOOT 355 oir ais cieidcs Sais acera wie aieera sf ~.- 679,534 
Crate, folding eg; +. 679,309 
Cream separator, J. L. -. 679,625 
Crutch, P. W. Pratt... ..... ccc cece cece eee 679,468 


. 679,635 
679,535 


Cultivator, A. V. Ryder............ceeeeee 679,576 
Curtain fixture, J. W. Housberg........... 679,677 
Cycles, steering of J. T. M. Hircock....... 679,561 
Dampening machine, H. Weber............ 679,407 
Door stop and holder, S. S. Smith.......... 679,400 
Dough raiser, W. Kopisch............ee08- 679,679 
Drill, A. W. Watson..........cccececeaees 679,406 
Drill’ and countersink, combined, W.~ Burk- 

HAD 15.5035. 070 76.013 ssi ajsigtare ora, ac023-0 aleveceia-aetbie! 10186 679,693 
Drilling machine, J. G. Johnson.... -. 679,318 
Drilling machine, W. Herman...... +. 679,672 
Easel and rack, plate, L. Kaminski. .. 679,530 
Egg timer, J. M. Michaelson........ +. 679,701 
Electric brake, F. E. Case... .. 679,362 
Electric meter, W. C. Fish. .. 679,304 
Electric meter, W..H. Pratt. eae -. 679,333 
Electric switch shell. H. Hubbell.......... 679,316 
Electrolytic decomposing coil, J. W. Kynas- 

COMM. 7estbie ais arose eiere cots ole eis si esi siece rece Setelee oye 679,477 


(Continued on paye 9h) 
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Electrolyzing and washing apparatus, J. F. 66 59 Poot ana Tenholder and knife eraser, combined, R. 
g g app Star Power — | Cote ICEL (cb en eA RMS =i ee oa 679, 623 j OMOBILE PAR | : 
a Screw Cutting | Pencil clip for dividers, F. Simonson....... 679,432 
Faniel : i aoe Sorat . 


TOI? ORS Se wes soft oe Pe cee ae 679,476 
Elevator, C. L. § . 679,484 


Elevator controlling mechanism, Nerasad = Automatic ene sharpene tA i. titus ; ; se 679,710 IF YOU ARE BUILDING 
BEOAVUL ctere ce tersantere eigie Me Reale tcl thee «.. 679, — Cross nonograph reproducer and recorder, : 
Elevator safety appliance, W. R. Week . Creel / Feed Lathes ieee Hits Gane secre whos prs et sate tee 679,467 AN AUTOMOBILE, WE CAN mak You 
levator sa . , J. W. Flemin . 679,6 hotographic process and product, i. A. ta 
Oe ag ie ae Bae ee : 670,510 FOR FINE, ACCURATE WORK | Garchos stn. — ‘agi: STI802 WITH PARTS ano FITTIN 
A. Dunlap. - 679, Send for Catalogue B. ianoforte action, upright, ne 
whee: ee Be Teelictd Nat es 2 . 679,637 SENECA FALLS MEG, co, | Ritmo hand guide, W. “Bohr *) 679,288 | our SEVEN FACTORIES we MAKE 
fngine stop, electrical, J. F. 8S ... 679,518 695 Water St t. * | Pile block, PF. W. Freund myORiIee RUNNING GEARS, TOOL STEEL:BALL 
Engines, centering device for lining up, : ee __ water street, Pipe couplings, making sm S . ~ me STEEL RIMS, STEEL STAMPINGS, CHAINS, 
M. Barns foe Ne \ Seneca Falls, N. Y., U.S. A. apes sas 679,507 SHEET STEEL ano FORGINGS. 
Envyelop for repeated use, H. W. Gays...... 379,55. __— — ipe wa Mg 
avavathig af tyatatiss Hoover & Mason, ai MACHINE SHOP OUTFITS, Walker wees . . 679,399 ALL FOR AUTOMOBILE CONSTRUCTION 
679,475, 679,505 ENGINES FOQy aratogue Pipes, manufacture of ribbed, W. B. Will- QUOTATIONS ON A LICATION. 
ixeelsior making machine, E. J. Stew . 679,709 ATHE TOOLS ano SUPPLIES $7472 a ining’, Sviecrctert. ctor seer d .. 679,351, 679,352 
pansion bolt, I. Church.......+- " 679,363 Ss: SEBASTIAN LATHE CO! CINciNNATI.O. Plane, L. Kemline.... cesses s OTO,A2Z4 
Explosive engine, FE. T. Birdsall..... 679,410 Planter and fer: tilizer distributer, combined a, 
Fan and pump, rotary, S.C. Davidson. 679, 499 seeds CW + Stanken sc. ais se2 5 stevie 22 679,438 
Fan, rotary, A. M. Schreuder.......- - 679,579| HOW TO MAKE AN ELECTRICAL] Planter, corn, EE. Englund 679,557 
Fastening device, M. S. Walker. . - 679,652 | Furnace for Amateur's Use.—'he utilization of 110 voit | Blasters, appliance for making, H. A. Cross 679,498 sf Ol TR BI sf ] / 
Faucet, measuring, 0. H. Chandle - 679,295 | electric circuits for small furnace work. By N. Monroe | Plow, J. A. Wiebe... .......+-+- a sees 679,489 
Fertilizer distributer, J. T. Cole..... - 679,298 | Hopkins. ‘This valuable article is accompanied by de- | Plow, C. A. Bollinger -- 679,595 | May need a new crank hanger or higher gear. We can 
Fertilizing agricultural crops, A. Caron.... 679,601 | tailed working drawings on a large scale, and the fur-| Plow, J. M. Whitson...... -- 679,713 | furnish crank hangers complete with cups and cones, 
Filter, T. E. McCann. 679,536 | nace can be mide by any amateur who is versed in the | Plow, rotary, F. A. Sandberg. . 679,339 | to fit any wheel. rite us for full information. 
Vire ’ extinguisher bracket, automatic, _ , | use of tools. This article is contained in Screntiric | Powder puff, Sabin & Huleatt............. 679,398 | The Avery & Jenness Co., 60 S. Canal St,, Cnicago, III. 
Hutchings & Wiesner.........+-+++00055 Pita paren CAN Seen ca aa vGramtions Fries tO cents: Hower. transmitter, endless eable, ‘Be P. GROIGION aetna TS i ey Gat 
Fi Ry alts. (GIA Wkeetaisces ge ss - 679, 4 > . ieche . 679, 
ae leg M. ee as - 679,327 | or by any bookseller or newsdealer. Power transmitter mechanism, R. R. BY-THE-BYE, WHEN YOU BUY A BICYCLE 
Fishing rod case, J. Heritage eS pootans OR LIGHT AND MEDIU 0 pine poracrabaaer an F CTS be sure andzbuvyithe best, 
u sliver, G. H. Ellis.......... «+... 679,695 rinter, arch, G. arlson.... 379,55 ‘ 
ne and ceiling construction, J. chrat- F R . I T Z N M IUM WORK Printing machine guard, platen, M. T. Bar- BUFFALO KING, 
RVOREL  stiveyesnra dears « tpspesinsr # Somers ei emales 4% 679,430 this new 14 inch Us ere Se ee 679,691 | either‘Racer’*or‘Special.”” 
Fluid pressure engine, Stark & Winship.... 679,437 Printing mechanism for labels or tickets, The “Queen” is for alady. 
Flushing apparatus with valve controlling =_B F BARNES Leavy & Roggen...... . 679,627 Ag beiter bull: wheels On 
apparatus for same, J. Simpson........-- 679,687 7” ~ Printing press, I. Carlson - 679,453 pe STR: any = 
Folding chair, adjustable, W. F. Parmelee.. 679,636 Donel Drill is several laps ahead of any| Protractor, G. A. Almorth...............04 679, 662 | ‘to date in sinprocediente: 
Food cooler, J. P. Hansen......-+-++++2+++ 679,311 other drill on the track. It will drill from | Pulleys, bush for two part belt, . ‘All parts of best materials. 
Forking, elevating and conveying machine, 1/16 of an inch up to % of an inch and is a beck .. 679,338 | Put’ together by skilled 
MA TBE “WAttOPSON jaisencaeaisis geerere Sis caotee ses Wrens: = 679,439 strong, well built, durable tool. Pump, (Ge EF. cConneres. se. oa: - 679,454 | workmen. Prices, $35 and 840, Tllustrated Caialonie free. on applic: . 
Friut picker, T. HI. Kruse =. + 679,320 It doesn’t cost a whole lot either. De-| Rail joint, W. J. Evans..... . 679,613 | THE WM. HMENGERER CO., Buffalo. N. ¥., C. 8. A. 
Furnace blasts, apparatus for heating, G. 679,450 tuils are yours for the asking. an joint, NRSUE eStock sata + 679,625 
) RUPEOM: —cvsyens e lererctene 2 Orange duayie, suede 2 ls iehienene) B79, 45: B. F. BARNES COMPANY Rockford, III. ailway appliance, L. T. Sheffield......... 679,341 < 
Pie tee projectiles, time, R. H. Quis Ungr. 679,396 F S u oexlorg: Railw: brake. (Single track, L. M. Hosea.. 679,676 SHOE BLACKING. —FORMULAS FOR 
Garbage or ashes receptacle, G. Cc. Witt. - 679,658 | Railway, electric, B. M. Hlewdlettaz-..5.20 05 679,514 Nos 4d 1213 pee 1239. Price avon in SUPE CEMENT 
Garment fastener, C. Nyhus......-..-. . 679,394 $1 YEARLY FOR REPAIRS. g | Railway gate, L. Carrier........ - 679,496 | by Munn & Co. and auewsteniars R CRGD:, Prise 
Garment supporter clasp, M. B. Gardner . 679,457 | It has been found that it costs a = Railw y rail, J. B. MeCune...... . 679,391 4 
Gas engine, R. R. Darling.........++--.+5 679,367 | trifle less than $1 per | Railway, surface contact, W. B. re... 679,332 
Gas generator, acetylene, Holub & Dyoracek 679,315 ©| Railway switch bars, device for operating, _ THE OBER LATHES 
yas generator, acetylene, A. F. 3 10 ase 679,620 % J. S. Love : . 679,682 
Gas generator acetylene, E. Berg.... . 679,711 durability, doesn’t Ea Railway switch operating apparatus, W : For Turning Axe, Adze, Pick 
. 679.684 | There no more ec 8 & + 


Gas heater, hall, J. W. Mellott......- 
Gas ventilator for mains, M. C. Ienley.. 
Gases, vapors, and foreign particles from 


* =9.5 
NMOOU™: €eRe etre sf atsavelsie sins, secieatagaes : eae Sledge, Hatchet, Hammer, Au- 


ger, Kile, Knife and Chisel Han- 


679,619 | nomical or servi 


1 Railway system, electric, W. 
engine made for min 


Railways, underground electric conductor for 


37 7 » docks, ete. ree oy 5 dies, Whiffletrees, Yokes, Spokes. 
tus for collecting, J. Zellweger 679.587 | ¥ugrries, d SCO I, Biers. c+cinenaeseaa v4s% 940 679,615 f ; ‘ ; 
Geiavite nedtoone bol, apparatias for, C. Much cheat et tae Ramie fiber, treating, H. Linnekogel...... 679,508 Porch Spindles, Stair Ba:usters, 
de Haupt .......:.eeeee eee eee eer e er eces 679,697 | gearedhoist 6 tol5v h. p. eds toes La Range boiler water heater, J. J. Cunning- Table and Chair Legs and other 
Gate, C4 DL Bakers o.0.5. 505 su sie | 679,589 | Weber Gas & Gasoline Engine Co., P. O. Box 1114-a, Kansas DAW roses Sek dans te oe siew ed ace ee ore 679,552 irregular work. 
Gearing, variable friction, W. M. McC S Razor, safety, A. W. Scheuber............. 679,639 {Br Sena for Circular A. 
Nee segs: . 679,569 THE MIETZ & WEI Refrigerator building frost guard, Carney 
Gating NG Bass 679,356 E ss KERO SENE & Schwarz ........... Plades daniesantenr 679,526 | The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A. 
Glass, apparatus for the manufacture of s Pn ities x Ribbed pipe. Ww. B. Williams ‘ fs 5 679,350 
cities at ad iy tie waaatactae “|< gM, 204 GAS Engine |i, eins, 95 Gaimtarinn.-, Epam [FOr Heavy Gontinuous Work 
ass, apparatus ‘ q . ql a i ate, Is. + AOCUINUCKER, Sescco ese: eae ee 
? ass, appa aus) tore eee Deere ae 679,705 i : q burns BE ut O'S EN E Rolling mill, T. Bunker............. Ii52 6792413 | every machine shop will commend our 
E nu dow, W. Buttler. 679,293 : . Gheaper and safer than gaso- | Rotary engine, J. A. McKenzie 679,392 | Power Pipe Threading and Cut- 
Glass, manufacture of window, u : 9, =S , line. Automatic, simple, re- Wetace eMe, os fee ag aie aaa ting Machine. Cones are central 
Glassware, machine for the manufacture of, S S 4 \liabie No electric battery Ab eee ec prskse TO A eles el a cores OF%405" | over machine, equalizing the weight. 
Cc. E- Blue. ailabatesetadetets pie ata as Sea at aE lee } or flame pera ues eae Bubba extracting india, A. V. L. Verneuil arid Witbin the cohes are compound ears 
Governor, explosive engine, a 9, : ‘ lation eu sa Suahe iets ote canst acetal ake Aes ad daroe sey Sane caters ¢ giving six changes of spee ears 
Governors, automatic stop ‘for steam engines : , ? my coupled to dynamo for elec- | Rules, manufacture of etched metal, J. : meaiire no extra space, ‘and are pro- 
We. (DidSimith.o.2 35 ssa 679,706 , é ‘trie lighting, charging stor- Campbells ceviiteaias. hie wu ecatie’s # arene es 679,599 | tected from dust or accident. Chasers 
Grain binder, C. A. . 679,397 ‘ave batteries, pumping and Safe, cellular, H. D. Hibbard.............. 679,381 | can be opened, threaded pipe removed, 
Grain shovel’ operating device, J. A all power. purposes. Safe or vault, II. D. Hibbard, another inserted and cut without stop- 
DPOOK® sre. leleiessin eielsarny este sine ove 679,448 5 me See Sen eat: i oa o Sate 879;860, 679,382 Ee ERT Mee Ca 
7 rator, J. H. Davis . 679,473 sf igs oD afe or vault door bolting mechanism, H. D. . . 
Grate, T. Sip. Westheimer... ..0....- 679, 655 Marktaco cLoudon Hanoare aris gailibbard ee aooces oni “twee . So: “ee 679,379 501 Curtiss Street, TOLEDO, OHIO. 
Grinding machine, R. P. Thompson.. + 679,347 —_ z Pa _ =r" | Safe or vault doors, bolt metchanism for, _ 
} 1 achine, J. H. Crocker. - 679,417 ‘66 A ” " Hs) Ds. AAA DD ARG 22 a Yt.cierd. ye ashe ace Seay Siero 679,374 
aie deerenee, i. Dolton : 670,418 | The “ Wolverine’ Three ’ : pueeite) sate or vault false front, I. D. Hibbard!!! 679,375 | f 3 D L HOLDEN 
Harvester, corn, H. L. Steel........ - 679,708 | Cylinder Gasoline Ma- LH). alogue. | Safe or vault front, H D. Hibbard.......... 679,376 REAL ESTATE TRUST BLOG. PHILA., PA. 
Head rest, C. E. House........----- - 679,423 rine Engine mee a Safe or vault locking mechanism, é fem 0 OLE MANUFACTURER, 
oe ee re EeREGEALED ICE MACHINES 
Mc ntoe He iy SLepueney cate se eae ae 670,580 | mente, nists figs na Safe or vauit plate, ii. D. Hibbarc crore | (AA LED 
Hinge, safe or vault, H. D. Hibbard....... 679,377 | the market. Lightest engine Safe or vault plate fastening, IT. SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1399. 
Hitching device, C. W. Prince . 679,334 | for the power built. Practi- bard < 679,371 


. 679,421 | cally no vibration. Absolute- 


Sand point, M. Latta. 
* 679/322 | ly safe. Single, double and 


Sash lock. H. L. Loomis. 


679,681 


e tic, W. S. Halse, er 
See Oe A: 2 :: 679,464 SUPPLANTED BY THE BEST e<> 


Horseshoe, 0. A. Merer 


seshoe, H. and A. Rush..........---+- 679,704 | ‘tiple marine and stationary Saw, hand, C. G. Wells... Other Engines and Hotaters 
ee ie FR McClurg..... 679,570 WOLVERINE. SUH Saw tooth gage, W. MecKnight.... eid ts which fail to come up to the ex- 
Hose signal system, electric, MOTOR WORKS Scraper, wheeled earth, J. M. Brooks...... 679,291 pectations of ine owners are 
POISSUIES eos): cole easel eea Carseat PAS eee 11,924 G rs ’ Screen. See Sifting screen. Window screen. ry uently PEO? aN by 1 2 
Hub, vehicle, W. F. Hembrey..........-.- 679,313 rand Rapids, Mich. Screening or sizing very fine materials, ap- a wiTt siaaia aiways sa areS 
Hiydrant, J. MeKenzie..........sse eee eeeee 679, 466 paratus for, T. A. Edison............... 679,500 | strong, safe, durable, and of ex. 
Iee machine, J. H. J. Haines...........+-- 679, 696 Seal, EE. J. Brooks. settee eens +--+ 679,411 | cellent design and workmanship 
Ignition apparatus, electrical, A. E. Vor- N E W B | N OC U [2 A R a Sewing machine, F. I. Richards........... 679,511 | All parts interchangeable. N f 
RGICCDD «Bote dese Cee 679,651 aa Sewing machine feeding mechanism, C. A. ing to get out of order. Inv 
Index, Z. B. Say 679,513 (The Triéder.) PIG UGE foe Suits seis head eens oh veh a's 679,558) nation “will con vines: you of its 
Insect destroyer, & Kvyeton..... G8, 319 Small as an opera glass. More | Sewing machine take-up mechanism, F. L. Menace Nabe Ca ah w 
Insulating machine, wire, C. H. powerful than the largest field Alley ..... Lette eee e eee pete eee eee 679,409 | sth St., Kansas City, Mo. : 
Insulator, H. Geisenhoner..............2++- glass. Send for Circulars. ewe machine een manipulating device, 0: 60 
s r, electric wire, J. E. Sharpe....... 679,544 . G. Woodward ... - 679, - 
Inmmliveltaiie, adwatsbie,'. ae fe 679,667 QUEEN & CO. Shaft coupling, J. T. Nicholson : 6791328 Che ewriter x¢ an 
Joist hanger, J. Tuteur B79, 349 @ptical and Scientific Instru- | Sifting screen, A. E. Thornton. + 679,648 
Knitting machine, rib, Scott & Svwitdlehurst 679,641 ment Works, Signal system, J. L. Mall..... + 679,310 116 Barclay St.. NEW YORK 
Ladder coupling hook, extension, Klemme & : 1010 Chestnut Street, Silo, J. W. Woodruff............- -++ 679,583 \@ Barclay St.. 
UPUSELO ayer sjeseqens Syegeieresctesrnye acs Bigot 9 tom 679,385 | New YorK: 59 Fifth Ave. PHILADELPHIA, PA. Smoke condenser for chimneys, L. E. Claw- 124 La Salle St., CHICAGO 
Lamp burners, smoke preventing attachment SON. ..6s255% See pred caren ane 7 ne 679, 666 38 Bromfield St., BOSTON 
LOI tes we GODISON ahs oe os See eee se 679,616 * Smoke preventing devices, automatic regula- m_ 817 Wyandoite St., 
Lamp chimney, J. L. Barkes 679,590 ( ‘As En ine tor for, W. J. Creelman..............05. 679,455 i KANSAS CITY, MO. 
Lamp, electric arc, S. M. Meyer 679,700 ; Speaker's stand or pulpit, Adjustable; Ss. L. e 209 North 9th St. 
Lamp, hand signaling, A. E. Appleton...... 679,663 Hitchcock ..... fave nie tis . 679,529 ST.LOUIS, MO. 
Lamps, support and take-up device for cable Speculum, R. BE. Venning..... 7 679,712 — 432 Diamond St.. 
suspended electric, J. H. Dorion.. 679,607 Spinniue, doubling, and twisting machinery, erhaia = PITTSBURGH, PA. 
Last thimble, shoe, J. E. Seott.. 6 , 679,515 tee giat AVE Me eins ce CORTON a RC nen ay o, SSP os 3W Iti ; 
Lathe, engine, E. A. Muller.. -- 679,568 | Complete with spark coil, $12.00. Spoke finishing machine, G. A. enslen +... 679,611 5 i est mee ras sin 
Lathe tool post, B. Coburn.. . 679,297 The Best Thing on the market. Spokeshave, W. D. Murray....... » 679,702 636 California St ” a 
Lawn sprinkler, L. Horvath....... .... 679,383 | Latest and most improved model. si Spoon holder, A. R. Wormwood. » 679,715 ry 
5 he ; ats R795 SAN FRANCISCO, CAL. 
Lettering or hand printing mac H. (E™ Send for C 1 Spraying apparatus, W. H. Heard. - 679,504 
Bln Ae fle cen tnctae teed Sus eae nese 679,556 a ae one Stamp, hand, C. A. Brewer... 7 619,200 sigan Snow ditiere Oflall eee oe Tego 
Level, center line, B. B. Chandler, Jr - 679,602 | Carlisle & Finch Co., 233 E, Clifton Av., Cincinnati, 0. | Stanchion, cattle, L. W. Simo . 679,431 uy gue: 


Level, pendulum, H. L. Schaffner... 


. 679,577 Steam boiler, G. W. Mathews 679,532 
Level, plumb, G. W. Krabill.... 
Life preserver, G. Graham... 


. 679,506 Steam engine steam separator, L. B. King.. 679,678 HIGHEST EFFICIENCY 
. 679,502 Steering device, W. W. Small 679,688 attained in the 
Line indicator, G. B. Lawton.. . 679,386 Sterilizing apparatus, A. E. Leach. 679,626 STOVER 


Linotype machine, C. Muehleisen 679,479 Stocking supporter, duplex, H. A. Guinzburg 679, 420 
Linotype machine, J. R. Rogers... 679,481, 679,482 Storage and display device, E. J. Early..... 679,474 
Liquids, apparatus for extracting matter Stove cut center, J. P. Turney....... + 679,403 GASOLINE 


from, L. C. Rees 679,575 Stovepipe lock, E. J. Stanley...... 679,690 
eanine mae ou : 679 337 Strawberry runner cutter, W. Parks. . 679,395 ENGINE 
Log turner, Corry & Barker 679,551 Street sweeper, J. V. Allen....... . 679,286 
Log wagon clamping device, Sifford  & : Stump extractor, J. S. Swenson...... . 679,402 | The best is always cheap- 
Shae tien ote cus en eceaeh striata orsiecale ge sieht 679,342 Sugar refining apparatus, W. R. Long. - 679,463 est. Write for prices. 
679,429 Sugar, refining grape, W. R. Long......... 679,426 
Teor? fillies. 8. Sewall p 619.517 Switch throwing and locking mechanism, J. STOVER ENGINE WORKS, FREEPORT, ILL. 
Loom stopping device, Haden & Howarth.. 679,370 SS Ra tige eee a ees he S79, 508 er 
Ton Sa aan wooden, Cole Boar | ee BOOM and CRANE types. Tank. heater, ‘J. J. Dolan.......... | 679.554 | 3B NICKEL 
pen nS ay me eNy OES a 11,923 Also Elevator Bucket Dredges. | Target apparatus, J. L. McCullough. 679,325 °o AND 
eget 5 795 Target trap, J. Bowron........... . 679,289 | aa - i 
Mall ios We W. Sweigart : Gress Th Ican lron Works Co TOLEDO, 0. Teeth, cap for fixing crowns to, J. L. i Me Electro Plating 
uch catcher, CF. Walters... grower | ENG VU 1 U.S.A, iams aie 679,714 | 22 Apparatus and Material, 
Mattecesholden Cl, k Wot coc ic, BTOGSE Testing apparatus, W. I. Tuttie.. 20000002) : ero.dsr | Be THE 
Mattress making apparatus, J. T. Woolery. 679,585 Bill eee wen. Wenmede : oat Pa Hanson & VanWinkle 
G. F. ». 679,680 ,W. JI. K Rieerad'e . 679,46 
Mth st cue ens hi He pe nger: 679) 584 50 YEARS’ Time operating mechanism, C. H. Mayers.. 679,688 of eee Co., 2 
SEARS ay ant eaeae an peg te WS Tire valve, pneumatic, L. T. Smith 679,519 = Newark. N. J. 
Maasuel ing glasses, detachable base for, I. (FP; nan BOR EXPERIENCE aie ean Seaae ’ x \. Bonhelettl, oe ‘ arenas te 136 Liberty St., N.Y. 
ehmann sees ee sees eee ee Pee 7+ 679, Tongs, W. Tempest 679,440 | BS 30 & 82S. Canal St., 
Menstrual receptacle and uterine supporter, Tooth’ artificial. J Ee Chicago. 
Bes RRs LIAN ees go nose eees tate rests a aileher wicaseierafe os 679,478 poe eed 9, 
ME TeSr ane machine, A. Kertesz........... 679,425 se NERole ace eek etek Ber righting re- BreI0 GAS d GASOLINE 
fetal shearing machine, C. Kling......... 679,566 ms ones hs TAC ER a ctieis s/he epouers Si gisie 9, 
: ir bate Toy, detonating, W. H. Wythe............. 679,661 an 
ee ee efiecralreles Apparatusitcns trent 679,357 Trains, means for actuating indicators upon NES. 
Meters, prepayment attachment for, C. - moving: {Bs Wilpoi: oe o5 oe sek oss seb oess ++ 679,580 
hike. ‘ : 679,630 Trolley, electric car, J. Hi. Beckert......... 679,492 | Using Natural Gas, 
Microtelephone, E. Volkers....- sheddowieneas OTOAON Trough. See Calf trough. Coal Gas. Producer’ 
Mill. See Windmill. =~ hie Aen TrRave Marks Truck attachment, B. H. Hulburd 679,621 | Gas, and Gasoline di- 
Mitering and tool guiding device, J. M. J DESIGN Tube cutter, L. W. Siple.......... 679,483 | rect from the tank. 
F TR aR & e patie 679,703 Cc 1G 4 Tubing making machine, T. J. Price. . 679,469 | 1to 40 H. P., actual. 
Mathevele, de “DEES. oles 679 BA OPYRIGHTS &C. Turbine, steam, J. F. Brady......... -+ 679,358 | The Springfield 
Multirate meter, Cox & Holmes 679.472 Anyone sending a sketch and description may Turf and land cutter, I. Edmondson........ 679,301 Gas Engine Co. 
‘Mustach uard, P. Esch : 679.303 quickly ascertain our opinion free whether an Twine from unretted flax straws, manufac- 21W. Washington St. = 
NRE fASehen. de Baa 679'548 invention is probably patentable. Communica- tir of} Go Hi Bllisje.e 0: sear case oe 79,694 Springfield, 0. 
Chie PAStener, pesca sey one yh tions strictly contidential. Handbook on Patents Type writing machine, B. A. Brooks... * 6797360 
Nest. hen’s L. P. Morin...... 679.323 sent free. Oldest agency for securing patents. Type writing machine, W. H. Flanagan 679668 _ 
Nut lock, C, B. Snyder.... 679,435 Patents taken through Munn & Co. receive Type. writing machine: ribbon feed. devices 
Ba eta? bie Hanon: ne aera een SINGS special notice. without charge. in the x. s Shiri S iaeanaag 
Olona Goce BERR be ee 679°345 Scientific American Undergarment, combination, a Pennington. 79,572 
i aha ET Task Dog Oh ee * 679625 Underreamer and drill, expanding, J. M. 
Dre keane and cla aanamnia e a * Kellerman ...... Sen) cos 679,384 ‘By constructing your boat 
Bueton y * 679.452 A handsomely illustrated weekly. Largest cir- Valvet (N; Cuntlas ccs aot soesceeactet. .. 679,456 | from a set of my Boat 
Akextamplee attGiitic. GD. Potte  e79:n74 culation of any scientific journal. Terms, $3 a Valve, automatic relief, F. McCarthy 679,390 Tin Building Materials more 
Packings Frode W.-K. Siiser.s. Bint Bante year; four months, $1. Sold by all newsdealers. Valve, fluid motor controlling, E. Y. Moore. 679,533 LEAD than one-half the boat fac- 
Padlock, permutation, L. Dove............. 679,419 361 Broad Valve, gas or_other pipe, Root & Demarest.. 679,543 } RE tory’s price can be realized. 
Paper boxes, lids, etc., attachment for ma- , 0. roadway. WAW or Valve gate or covering, S. L. Cluett... 679,364 Also economize freight 500 
chines for covering, G. A. Bisler......... 679,592 Branch Office, 625 F St.. Washingten, D. C. vette body, on J. DIB RING, Pe 679,369 | | er cent. Launches, Sail and 
Paper rack, F. Williams................005 679,657 Gece COnsITMctiONn, Motor, yers.... 679,471 ow Boats, Gasoline En- 
Paper stapler, D. O. Brunner.............. 679,598 venicles goer, eo He POU oRenra ++ 679,366 gines. Catalog free. 
Paper tubes, machine for Tanne. H. W. ebilce short turning gear, F. Franz....... 679,669 
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Our students succeed because they use 
I. C. 8. textbooks. 


A course in Steam Engineering enabli 
dents to pass examinations and secure 
positions. Includes etiaenions 
and motors. 


stu- 
tter 
of dynamos 


oR che 


ig; § 
istry; brnamental’ Design; Letane 
keeping; Stenography; Teaching; 


English 
Branches; Locomotive Running; Electrothera- 
utics. 


hen writing state subject in which interested. 


taugh by mail. 


International Correspondence Schools, 
Box 942, Scranton, Pa. 


Book- 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 


6sCAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240-242 W. 25d St., New York. 


IF YOU SHOOT A RIFLE 
Pistol or Shotgun, you’l] make a Bull’s 
Eye by sending three 2c. stamps for 
the Ideal Hand-book ‘A,’ 126 pages 
FREE. The latest Encyclopedia of 
Arms, Powders, Shet and Bullets. Men- 
tion SCIENTIFIC AMERICAN. Address 
IDEAL MFG. CO., NEW HAVEN, Conn., U.S a 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one poundand will turn witha 
quarter of apostage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. ‘I'he article is accum- 
panied by detailed working drawings showing varivus 
stages of the work. This article is youtained in SCLEN- 
TIFIC AMERICAN SUPPLEMENT, 184. Price 10 
cents. For sale by MUNN & Co. Ni Bhovavas: New 
York City, or any bookseller or newsdealer. 


THE NEW BRISTOL COUNTER 


ey Ey LS 


Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000 000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cia counters to order. ¢#~ Send for circular. 

« ROOT, Bristol, Coun. U. S. A. 


Send 3c. for catalog of 
Monarch Marine 
Gasoline Engines 
34 to45H.P. $200 up. 


Grand Rapida Gas 
Engine & Yacht Co., 


Grand Rapida, Mich, 


GERE GASOLINE ENGINES 


SIMPLEST BOAT ENGINES MADE 


CABIN«--OPEN BOATS 


ENGINE CASTINGS, BOAT FRAMES 


GEO.H.GERE YASH LUNCH Wks, 
GRAND RAPIDS.MICHIGAN, 


NEw CAT FOR 4 STAMPS 


® Topopione, $25 


PREVENTS MARINE DISASTERS IN 


FoGaGas. 


See Sci. AM., March 30, 1901, or write for Circular to 
J. B. COLT CO., Room 1, 21 Barclay St.; New York. 


Perfection Air Mattresses 


(TRADE MARK) (AND CUSNIONS) 


For ~ CAMP ~ YACHT - HOME ~ HOSPITAL.’ 
NON-ABSORBENT; HYGIENIC. ODORLESS. 


When deflatedcan be rotled into 
stall package for storage oF transportation. 
~Sértd ‘for Mlustrated Catalogue with Prices. 


Mechanical FabricCo. 


PROVIDENCE.R I 


A MAGAZINE FOR THE HOME MAKER 


NOW READY. 


Che... 
Scientific American 
Building Edition 


VOL. 31. 


Peautifully illustrated with many views and plans of 
country houses, seasiue cottages, bungalows and other 
buildings, including, some of ‘the more important 
examples of large city dwellings. The leading archi- 
tects of the country are now contributing to this maga- 
zine a series ot “Talks” on important and popular 
architectural subjects. ‘lhe contributors to this new 
and original feature in architectural journalism in the 
current volume are Messrs. Bruce Price, W. A. Boring, 
Wilson Eyre, Jr. and H. J. Hardenburgh. 


SPECIAL DEPARTMENTS: 
Monthly Comment on Timely Topics. 
Reviews of the Newest Books. 
Correspondence. Notes and Queries. 
Household Notes. 

Legal Notes. 
New Building Patents (Classified) 


Price, bound in stiff covers, $2.00. 
300 Illustrations, 120 Pages. 


MUNN & CO., 
Publishers, 361 Broadway, New York. 


Vehicle side apron, T. HW. Joyce........-.-- 679,624 
Vehicle wheel, W. S. Cannaday & 679,294 
Vehicle wheel, D. H. O'’Meara....... - 679,571 
Vehicle wheel, met allic, i. D. Wassell. . 679,522 
Wagon running gear, C. EF. BONED: falnsate » 679,493 
Wagon top box fastener, M. Nosal. . 679,539 
Wall tie, T. J. McCall............-.. » 679,324 
Washer waking machive, J. M. Mason. é 679,699 
Water bag, C. J. Bailey e E 679,524 
Water closet, Johnson &» 679,459 
Water closet tank, Cooper & Dorticott aise 679,299 
Water closet valve, J. Denton 67 9 BS 
Water beater and steam generator, solar, M. 

BT ABA yoo 5 ino 2 wien ere aver tecal ater tee seats 679,451 
Water heater for the feet, et Fa bes 

Gotcher : 679,528 
Water tank, 679,612 
Water tube hoile 679,470 
Water wheel governor, E. E. Woodward.... 679,353 
Weather strip, A. Craig......... eee eee eee 679,497 
Well casing plug, oil, A. L. MePherson..... 679,393 
Well fixture, W. cA. Fuller. ..........eeee- 679,307 
Winding machine, yarn, A. W. Metcalf..... 679,428 
Windmill, Summers & Yoder...........--- 679,346 
Window screen, O. Nelson..........-++ 2... 679,538 


Wood bending press, F. Il Bancroft 
Wooden shelves, etc., with longitudinal open- 


679,287 


ings or ducts of polygonal cross-section, 

apparatus for providing, W. Brown...... 679,597 
Work table, C. S. Yarnell.............000- 679,354 
Writing mack.ne, FE. B. Hess............. . 679,673 
Writing machine, Hess & Stoughton...... .. 679,674 
Writing machine, E. B. Hess............ ... 679,675 
Yoke attachment, neck, T. J. Chappell..... 679,603 

DESIGNS. 

Blowers and forges, stand for rotary, H. B. 

IN CDP Oy assnars iced cnet efotere auers epi cersteeahs, oa 34,880, 34,881 
Blowers, gear train casing for rotary, H. B. 

Keiper 34,882, 34,884, 34,885 
Bottle, A. Gounelle. 34,860 


Burial casket handle, F. J. Feineman. 
Gonset,. ih, TaQmans ck, ss os -yapewerte sto a ote: 25 fod, 
Cultivator standard shank, V 
Cup, C A. Lee 


Faucet handle, 


34,865, 
34,874 
. 34,869 
34,859 
34,864 


IL Strater 


Gear train and rotary blower cas B. 

Keiper -. 34,883 
Hoof pad, W. J. Kent..... . 34,968 
Lamp, C. C. Armstrong.. . B4,861 
Photographic mount, Hower ne Finch . . 34,877 
Picture mat, W. C. Fisher ae . 34,871 
Pin, W. W. Chase eens 34,856 
Pumps, lever stand for steam, KE. E. Miller... 34,879 
lting for cluster settings, Goldner & Gottlieb. 34,857 
Roig? 2X: PROT Old a hin eeotan » 34,876 
Shade bracket, Jones Stuckey . BAREGZ 
Spool holder, J. P. Swenson....... . 34,873 
Spoon or fork handle, I. Habensack . 34,858 
Steam trap, Brown & Leuthesser... . 34,878 
Table, “WV. “LOCMANs..2. cs ee ceca os - 34,870 
Type, font of printing, B. . 34,872 
Vehicle seat handhold, W. B. C. Hershey. 


34,867 
) 34,875 
34,863 


Waist extender, H. H. Taylor... 
Window screen, Reese & St. Cl 


TRADE MARKS. 


Baking powder, Calumet Tea & Coffee Co.... 36,832 


Boots and shoes, P. W. Minor & Son....... - 36,825 
Brandy, apricot, Page & Sandeman.......... 36,840 
Canned goods, certain named, Stone-Ordean- 

MBFO NS 2 COR S ac: sccuetstereec sie taps oats acter elses ota eit 36,833 
Collars, cuffs, shirt fronts and bosoms, Cel- 

VN OLG CO spe 2: 3.5her Mehetperensie ney F280! oxen 36,824 
Confectionery and chocolate, W. 

& Sons 36,836 
Corsets, G. C. Bateheller............ 36,823 
Court plaster, liquid compound used as a 

substitute for, M. E. Waldstein........... 36,846 
Dress shields, Cantield Rubber Co.......-.... 36,821 

and medicines, certain named, R. 

DNS oes eRe errr yo! 8s yd cen Senko iane need cae 36,847 
Eduleorants, V. de Messimy & Co 36,834 
IFabrics, certain named, G. Willis - 36,817 | 
Flour, wheat, C. Hoffman & Son............. 36,829 
Flour, wheat, Mayflower Mills.... 36,8380 
Food, concentrated albuminous, L. . 36,831 
Fuel, T. D. Bausher............ 36,853 


Ink, Sanford Manufacturing Co. 36,850 


Kidney diseases, compound for the cure of, 

AS Bull. roe scale one 2 eres 3 36,848 
Liniment, V. P. MeVoy 36,849 
Liquids, certain named bottled, American 

Mineral Water Machine Co............... 36,837 
Molasses, Smith Bros. Co............ceeee006 36,835 
Paints and pastes’ for 

PAINE KCOs. Ss ccrera tere Sr ecie lay o axatenspanstene Dagens laa sie 36,851 
Paper, photographic printing, Columbian Pho- 

to Paper 36,827 
Paper pulp, certain named goods made of, 

E. B. Crocker 36,826 


| Perfumery, A. Perroud. --. 36,844 
Roofing felt, J. A. & W. Bird & Co ove [0sS28" 
Maws, HAs. Atkins (65 CO... e800) Les sate. 36,852 
Skirts, capes, coats, cloaks, mantles, and 
waists, A. Beller & Co............ 36,819. 36,820 
Spool cotton, spool silk, linen thread, and 
dress binding, H. B. Clatlin Company...... 36,818 


Tobacco, cigars, cigarettes, and snuff, smok- 
ing and chewing, M. C. Wetmore Tobacco 


CON | ss kckapeagen nage. 2. Meta s ate ,842, 36,843 
Tobacco, plug, F. R. Penn Tobacco Co....... 36,841 
Toot powder, F. B. Horton......... - 36,845 
Wines, Dandicolle & Gaudin - 36,838 
Wines, Fair Oaks Ranch Co 36,839 

LABELS. 
*‘Allen’s Antiseptic. Toilet Cream,’’ for a toilet 

CFENIi sy: “Cal AN OM ie esac ct we sistas gd qels oils: oes 8,569 
““American,’’ for cigars, IXoett & Mahannah.. 8,558 
“Blue Lion Egyptian Cigarettes,’’ for cigar- 

ettes,, “Binks? Brosh: 26505 cats aes none ae ee 8,559 
“Brilliant Black,’’? for black, Binney & Smith. 8,562 
“Columbian Black,’’ for black, Binney & 

SSTAEENNS ee see eagie ro caes ocpshe soot es ages io ptaseae vere acaec tee 8,561 
“Compliments of the Season,’’ for cigars, 

American: Lithographic: Co. .s.5. 2.6 ee es 8,555 
“Cream of Roses,’’ for a toilet preparation, 

L. D. Ricketson.... 

‘Dexter Special,’? for ry 

My 6S (CO deena Mes eas ta ays fare alk YAO Dye yenls ae, Soca aie 

“Dr. Rose’s Hair 4“’onie and Scalp Invigora- 


tor,’’ for a hair tonie and scalp invigorator, 
Cc. Allen 


‘TJ am a Buffalo,” for cigars, Koett & Ma- 

MVANNIT AN Gg race ye syngas eysh os ta ose hee ncse ai cone acd ia a eRe ta ae 8,557 
“Ideal Brilliant Nail Enamel,” for a nail pol- 

ash; Mi AS Saleh fac 5. cr3i0.a 2.0/5 -aisgevenagnve a dheye 8,570 
“Kantshrink Yarn,’’ for yarn and fabrics and 

garments made from such yarn, T. Welsten- 

holmMeé, » “SONS> 8. COs eres aes. wdeosrs ccategsays: eegiereae-s 8,552 
“Kellum Blend Coffee,’’ for coffee, HI. D. 

TSGLINES © hs cateens. soa ten reg egcbag ad deus usage ge 1 hence 8,560 
“Lithia Malt,’’? for malt extracts and pepton- 

ized malt foods, pA Wale beni. :.< ks i. tees yet 8,553 
“Nervo Tablet,’’? for a medicine, R. W. E. 

MU AUINGS® ft syckenlocatct ace aNen dea Scan Malia a ate eae cos eho eyels, hase 8,566 
“Paris Black,” for black, Binney & Smith... 8,563 
“Raven Black,’’ for black, Binney & Smith... 8,564 
“Rhodes’ Electric Liniment,’’ for a liniment, 

MES WW ROC R i5%s 200.0. cisyae with 's azo cosets oe eee 8,567 
“Silas Johnson,’’ for cigars, J. Anthony...... 8,556 
“Sunset Carbon Black,’ for lampblack, Te 

Martil! CO... 06s 65 oes Stas Gievele's Sistb iw slovslerereis CMV OOO 

PRINTS. 


“Royal Garden,”’ for iced tea, J. M. Bour Co... 377 
“Waterproof,” for biscuits, N. W. Ayer & Sons. 376 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
xemit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be obtained by the in 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


Casyv 


Only Ham- 
merless 


ed to shoot 6 
diffe rent 
cartridg- 
es in one 
rifle. 

Adapted for grizzly penne and rabbits. 

We guarantee every SAVAGE Rifle. .303 and 30-30 Calibres. 

Write for our handsome new catalogue A. 


0g 0-300 


Baker & Hamitton, San Francisco and Sacramento, Cal. 


SAVAGE ARMS CO., UTICA, N. Y., U. 


f 
5 


E> ~DOE~~ JOC” <3OE~<~ DOE“ DOR” 


COMPLETE 


comprising those in use by every 
trade or profession, with market prices 
and discounts of same is 


Montgomery & Co.'s 
Tool Catalogue. 


Best book of reference in the world 
for tools of all kinds. 510 pages, illus- 
trated, pocket size. By mail for 5c. 


MONTGOMERY & CO., 
105 Fulton St., New York City, 


Toe S asec 
CATALOGUE 


‘Morronteree 


how yonn 


{20% 
CENTURY EDIvI0N 


THE LATEST 


TICKLING MACHINE 


Fun, Instruction and 
Invigoration combined. 
By express $1.00 
y mail 25 cents extra. 
R. 1. Telephone & Electric Co. 
22 Calender St,, Providence, R. I. 


ELECTRO MOTOR. SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe ran machive requiring not over one man pow- 
er. With Il figures. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. T'o be 
had at this office and from ail newsdealers. 


HIS 


Has no pumps, no valves. 
piping require 
water. Alwaysreadyforuse. Sim- 


in operation. 


W. F. & JOHN BARNES 


Pacitic Coast. Agents. 


Awarded Grand Gold Medalat Paria, beating all competitors, 


__ ~TOOL LIST 


GRINDER 


to supply it with: 
plest. in construction, most efficient 


Ge Send for Catalogue. 


OCA<DOE~<VdOS~< VOTH <VOT~< POCO <DOT=<DOT~<DOT~<dOE~<9OF-<O 
KEEP UP WITH THE TIMES. 


SAVAGE 


Do not buy a rifle until you have 
examined into the merits of the 


which is the 


TWENTIETH CENTURY ARM. 


ABSOLUTELY SAFE. 
STRONGEST 
SHOOTER, 


eu3ee~<3 


Ss. A. 


OF ‘ae este BESCE LON 
AN ALL USES. 
UR OVEN MG PEPOAINE 22 225N.UNION S*, CHICAGO, ILLUSA 


“ Seog STEREOPTICONS, Search-Lights 
and Accessories. We save you %5% 
Latest and most improved apparatus. 
8 Chas. Isaac Newton, 344Sixth Av.,N.Y. 
5 Dyke Jump Spark Coil, $8.50 


Dyke Jumo Spark Plug, 0.99 eiam- 


Dyke Mixers used instead of Vaporizers or 
Carburetters, $5.00 up. 
Dyke’s Gasoline Engines or Boats, Sta- 
tionary Purposes, etc. 
Dyke manufactures Automobile Gasoline En- 
gines from 34% h.p. to 10 h. p. Everything to 
build automobiles, Send stamp for catalogue. 


A. L. DYKE, Linmur Bldg, St. Louis, 


2 years’ experience supplying auto parts, 


sET DYKE CARBURETTER. 


Wells, Oi! and Gas Wells drilled 
by contract toany depth from50 
to 3800 feet. We also manufac- 
ture and furnish everythingre- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drillin 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO. 

136 LIBERTY STREET, NEW YORK, U.S. A. 


THE AUTO-CARBURETTOR 


made upon a new principle furnishes a reliable explosive mixture. 
» required. Uses any grade of gasoline with no. 
adapted to automobile and ¢ 
and booklet on Carburettors. 
and Automobiles built to order and repa' 


AVERY & JENNESS CO., 60 So. Canal St., 


UPRIGHT 
DRILLS 


Complete line, ranging from Light Fric- 

tion Disk Drill to 42'° Back Geared Seit- 
2 Feed. Latest improvements. Up-to-date 
¢ in every respect. 


Chicago. 


Eatablished 1872, 
RUBY ST., ROCKFORD, ILL 


CO., 1999 


epeating Shot 


$25 te for only 


“Nothing on earth like it.” 
world,” is what sportsmen write us. 
Repeater. The original pump gun, Made o 
Twist barrel, 
y Prison guard gun. 

winuse. @ shots in 8 seconds without taking g 
Take Down. Double extractors, Only limited number 
as evidence of good faith, we will send C. O. D. “for balance, with full 


$16.50 


** Best gun in the 
Spencer 12 gauge 
f the best forged steel—case 


ALL THE 
GREAT RESORTS 


are reached by the 


NEW YORK CENTRAL LINES 


and their connections. 


You will get a deal of valuable information 
in regard to the great resorts of America and 
how best to reach them from the now famous 


“FOUR-TRACK SERIES,” 


the New York Central’s Books of travel and 
education. 


An Illustrated Catalogue will be sent free, postpaid, to 
any address, on receipt of a postage stamp, by George H. 
Daniels, General Passenger Agent, Grand Central Station, 
New York. 


Safest, Strongest, and most handsome looking gun made. 
Used by express messengers, bank watchmen and sportsmen, —U 
an from shoulder or disturbing aim. 


hardened—with first quality finely figured 


Adopted as U. 
pward of 20,000 
Model 1900 
of guns will be sold at this reduced Price, 


On recerpt of $5.00 
examination allowed. 


F. Bannerman, 579 Broadway, N. Y. 


NEW DOMESTIC #3025 


SEWING MACHINES «icc 


GENERAL OFFICES, 16 Exchange Place, New York, 


+ H.P. GAS ENGINE CASTINGS 


Materials and Blue Prirts. Write for Catalogue 9. 
PARSELL & WHED, 128-131 W. 31st Street, New York 


SHORTHAN BY MAIL. Pioneer home course 


Catalogue and First Lesson Free. 
Potts Shorthand College, Box 33, Williamsport, Pa. 


| 
MAC HINES, Corliss Engines. 
CE and Bottlers’ Machinery. 
i 


are equal to two of 
any other, because 
they make botb 


Brewers’ 
THE VILTER 


MFG. CO., 899 Clinton Street, Milwaukee, Wis. 


le PE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES & ETC. NI 70) STENCIL WORKS 100 NASSAU ST‘ N.Y. 


MODELS = EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 

V. BAILLARD, Fox Bldg., Franklin Square, New York. 
AGENTS You can’t find a better proposition. 
U.”_Honest business, large profits, advance- 


ment. Write, give us a chance to convince you. Lewis 
1& Company, 4(6 North Third Street. St. Louis, Mo. 


MACHINE CO. 


“NEW YORK. 


F7 mua for all print 
buyers sent free on request 


ers. PATTON PAINT CO., 
227 Lake St., 
Milwaukee, 
Wis. § 


PATTERN AND MODEL MAKERS. 
ENGINEER and former fac- 


A MECHANICA tory owner wishes to connect 


with a machine works where le can invest and become 
actively en, fs ged as shop manager. Careful investiga- 
tion on both sides desired. Address K, Box 773, N. Y. 


WORKS 
eu UNION AODEL CATALOGUE FREE 


193 S0.CIARK St-CHICAGO. 


MoD 


What Do You Want ‘Fe Buy? 


We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 


MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 


Scientific 


Aitevicat. 


AUGUST 10, 1901. 


INJURY 
TO-PERSONS 
CAUSED-BY( 


| ann 


is the person who 
OWDS a 


WINTON 
MOTOR 
CARRIAGE 


because it is the 
best machine made 
and possesses 
= = : eNELY, point oF sid 
4 cellence. Bui 
PRICE $1,200. with scrupulous 
care with a view to beauty, speed, safety and durability. 
All parts interchangeable. Hydro-Carbon System. 


THE WINTON MOTOR CARRIAGE CO., 
486 Belden Street, Cleveland, Ohio, U. S. A. 
EASTERN DEpoT, 150-152 East 58th Street, New York. 


HOLLEY MOTOR BESELE 


Workmanship, Ma- 
terial and Operation 
guaranteed. 


$4 


Write us: 


HOLLEY MOTOR CO., 
Davis St., 
Bradford, Pa. 


FISK AUTOMOBILE 
AND CARRIAGE TIRES 


Continued experiment result- 
ed in the production of FISK 
FABRIC, which is sc con- 
structed as to prevent the cut- 
ting of one thread by another 


Ne 


w Model Densmore 


BALL BEARING THROUGHOUT 
enesd 


It accomplishes very desirable ends 


not attained by any other 
typewriter 


«-e~sd 


Our booklet or an examination of 
the machine will convince you 


DENSMORE TYPEWRITER COMPANY, 


309 BROADWAY, 


NEW YORK 


AUTOMOBILE STEAM BOILERS' 


These Boilers are made of fire 
bux steel, whieh has a tensile 
@ strength ‘of 55,000 pounds. A 
double butt strup seam is used. 
The bottom end of she)l is flang- 
ed totakeflat head. This flange 
also takes care of difference in 
expansion between shell and 
copper tubes. Each boiler is 
tested to 600 pounds C. W. P. 
Can also furnish boilers with 
seamless cold drawn shell. 


MILNE, - - - EVERETT, MASS. 


FRANK 


. for 
Automobile Engine nusiness 
After careful testing we offer to the 
pubiic, with contidence, the 
S., B&M.C ompound Engine 
Dimensions of Cylinder are 25gand 5 
in. x 4 in. stroke. Height of Engine 
2lin. Base8xl2in. Weight, Engine, 
95 Ibs. 3 crank shaft bearings. All 
working bearings of bronze. Piston 
rods of machinery steel. Air and 
boiler pamps connected from cross 
head. Plain side valves. We also 
build running gears and make parts. 


SHAEFFER, BUNCE & MARVIN, Lockport, N.Y. | 


nip Glass gre Carbon Motors, 


whose production is the result of 
science, skill, patience, 

time and money, are 
manufactured in two 
B.sizes,4 and 5 h. p., and 
are Of the balance’ type | 
with opposite end air- 
—— cooled cylinders. For light and | 

. medium weight runabouts and | 

are thoroughly tested. Will start at any time, it makes 
no difference how cold or warm the weather is. Air and 
water cooled cylinder. 
Bearings made of best Phosphor Bronze. Length 28 ins. 
BRENNAN MBG. CO., Syrac use, N.Y., U.S.A. 


and insure the adhesion of the 
different layers of fabric and 
rubber composing thetire. The 
FISH FABRIC is extreme- 

ly difficult to puncture, is more 
durable and easier »f action 
than any othertire on the mar- 
ket. The FISK Aut» mwobile 
and Carriage ‘l'ires have a per- 
fect record of service, 99} per 
cent. having given complete 
satisfaction. We give a guar- 
antee to every purchaser 
against any weakness or defect 
excapt in the case of abuse or 
accident. 


* Buy The Fisk, and You Run No Risk.” 
FISK RUBBER CO., Chicopee Falls, Mass. 


==) DICKERMAN’S 
Steet | DURABLE DESKS 


Don’t buy until you get our catalegue— 
100 pages of momey saving values. 


AMERICAN STORE STOOL CO.. 33 Howard St.. New York 


SMALL STEEL CASTINGS ———_m. 


That are Moulded True to Pattern. 

That are of Tough and Uniform Meial. 
That are Easily Machined (No hard spots). 
That are Free from Blow or Sand moles: 
That will take a Fine Polish. 

That will Harden like Tool Steel. 


Send Samples for Prices Stating Quantity Required. 
HoMER F, LIVERMORE, 80 Pearl St., Boston, Mass. 


WI LLIAMS “soso: 


vam Soothiiy, and 
Aeftestiig of alt 
. NG Staps 


SOLD EVERYWHERE 
Williams’ Shaving Stick, . - 25¢, 
Yankee Shaving Soap, (Round or Square), 10c. 
Luxury Shaving Tablet, - 25c. 
Swiss Violet Shaving Cream, = = 50c. 
Williams’ Shaving Soap (Barbers’), 6 Round 

Cakes, 1 1b., 40c. Exquisite also for toilet. 
(Trial Size) Williams’ Shaving Tabletfor 2c. stamp 
“ Stick ‘* 10c. “ 
The only firm in the world making a specialty 
of SHAVING Soaps 
THE J. B. WILLIASS CO., Glastonbury, Ct. 


LONDON PARIS DRESDEN SYDNEY 


All varieties al 1Owest prices. Hest Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful artictes. including Sates, 
Sewing Machines, Bicycles, Touls. etc. Save 
Lists Free. CHICAGO SCALE Co., Chicago. Ill. 


Ncales 


Money. 


SHEET METAL NOVELTIES. 
WEARE PREPARED TO MAKE ARTICLES “AND 
TAMPINGS OF ALL KINDS AND 
OLS AND DIES MANUFA 
TRACT. FURNISH US BLUE 
MPLES AND, GET EST 


TRA 
SA 
JANDARD 3 ST, 


UF; 
PR. 
MA 
MPI 
BUFFA 


"| best worsted labor distr 


the property. 


Highest Grade BOILERS, ENGINES, 


PILOT LICHTS, BURNERS, Etc., 
FOR AUTOMOBILES. 


New and improved over sny others in 

use. The finest quality made anywhere 

in the world. Practical and durable 

machines backed by many years of ex- 

perience in building light uraft Steam 
ngines and Boilers. 


Write for particulars. 


Power is the life of the vehicle. 
We have perfect power. 


ROCHESTER CYCLE M’F’G CO., 
11 Exchange St., Rochester, N.Y. 


FOR SALE. 


One 10 H. P. Mietz & Weiss Kerosene Engine. 
USED BUT A SHORT TIME. 


In perfect order and complete in all its parts. Sold 
for want of use, and price will be very reasonable. , 
Address 


THE BAKER UNDERWEAR CO., 
Peekskill, N. Y. 


‘STEWARD’S WONDER 


{s the highest class Acetylene Gas Burner. All Lava | 
Tips. A new argand burner $2.50—bighest candle pow- 
er obtainable. Correspondence solicited. 

STATE LINE MFG CO., eee. enn U.S. 


interchangeable in haJf hour, | 


PP Pye Re PP PP PPP PP PP 


>| Have You Something t0 Sel 


? 
Lack Capital md Facilities 9 


Advertisers control 50,000 active canvassing 
agents throughout U.S. and one million dollars 
capital, which are at your command. 

Salable novelties, especially such as can be 
mailed; readily marketed. Address, with full 
particulars (or no attention paid), 


MANHATTAN, 
P,0. BOX 672, - - - 


NEW YORK. 


Aa Si oa sg ee a ne me 


MORAN FLEXIBLE JOINT 


tor Steam, Air or Liquids, VS 
| Made in all sizes to stand any desired =] 
pressure. 
Moran Flexible Steam Joint Co., Inc'd, 
149 East 3d St., LOUISVILLE, Ky. 


Better than Red Lead 


For making joints in gas pipes, steam pipes, water 
pes, compressed air pipes, and putting around gas- 
ets and flanges, caps, headers; polts and nuts, nothing 
excels 


Dixon's 
Pipe-Joint 
Compound. 


Joints can be easily taken apart 
after years of use even when the 
pipes are rusted. Mannfacturers, 
machinists, engineers, contrac- 
tors and gas companies freely use 
and endorse it. Booklet free. 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 


Acetylene Safety 


Is tenfold greater than with city gas when our 
generator is employed. It stops making gas im- 
mediately you stop using gas. Fourteen sizes, $15 
to $1000. rite for our literature. 


The Carbide Feed 


reaos em (Senerator 


Is based on the only correct and approved system, 
tbat of feeding dry carbide in small quantities 


to a large volume of water. It is safe, simple, 
economical, practical and patented. 


THE J. B. COLT COMPANY 
21 Barclay Street, Dept. S New York. | 


PHILADELPHIA, Boston, Cuicaco. 
Criterion Stereopticons. Acetylene Search Lights. | 


BY J. E. CONANT & CO., Auctioneers 
OFFICE, LOWELL, MASS. 


It is the unanimous judgment of the Trustees in Bankruptcy that they immediately advertise and sell at 


ABSOLUTE AUGTION SALE 


the completely equipped plants, together with the tenement property, of the 


PROSPECT WORSTED MILLS, 


AND OF THE 


GLOBE WORSTED MILLS, 


(widely and favorably known for the manufacture of worsted yarns) 


LAWRENCE, MASSACHUSETTS. 


The plants, which are located in different sections of the City, are to be sold in two se 


arate parcels; the 


sale to take place upon the respective premises regardless of any condition of the weather; to be without 


limit or reserve to the highest bona fide bidders; to begin 
with tne Prospect Mills, following at 3:45 o'clock with the 
tenement property adjacent to the Globe Mills, Thursday, the 2 


romptly at half-past two o'clock in the afternoon 
xlobe Mills, and finishing at 4:15 o’clock with the 
22d day of August, 1901. 


PROSPECT WORSTED MILLS. 
(South Side of* City.) 


The business was originated by Butler & Robinson in 1863, In 1879 
was moved to south canal of Essex Company or the plant we now offer. 
The business, incorporated in 1892, and capitalized for $150,000, as 
Prospect Worsted Mi . has proved very successful. The property is in 
in America, on south bank Merrimack river ; 
has perfect railroad facilities: perpetual right to the use of 150 h. p. from 
the canal at fixed charge of $3,000 per year; also ample chance to get all 


added power required at very reasonable rates. Land has frontage of 200 


ft.on riv \) ft. on railroad and street, is 250 ft. deep. Buildings— 
brick buildings ; main will 58x14 ft., 4 stories and gravel roof; 1 story 
ell, 236x130 ft.; 1 story ell. 27x60 ft.; office building, 20x32 ft. 1% stories, 


with basement ; ells, 14x20 ft. and lox 11 4g ft. Wooden buiidings—Sort* 
ing room, 27x111 ft ; three storehouses, 26x66, 18x17 and 25x40 ft; stable, 
22x32 ft.; engine house, 13x76 ft.; power elevator tower, 10x10 ft.; sheds, 
&c. Capacity 8,000 Ibs. 2 ply 40’s worsted yarn per week. 
canal. Auxiliary steam plant; Green improved 75 h. p. Providence 
Engine Co. engine; two % h p. boilers, &c. The plant is a going con- 
curt and the reputation ef its product i is first-class. A recenta ppraisal 
by reliable experts is $123,850. It has got to be sold. Endorsements 
for another corporation the cause. Former owners not bidders. 


Power from 


GLOBE WORSTED MILLS. 
(North Side of City.) 


This plant was incorporated in 1880 with a capital of $30,000, about 
1892 it was raised to 890,000; the property is on the Spicket river. Capac- 
ity of plant is up wards of 5,00) lbs. of 2 ply 32’s or 36’s worsted yarn per 
week. It owns its own water power, dam andcanal. The real estateand 
machinery are good ; the equipment is complete; the premises are elec- 
trically Hghted; spinning and twisting rooms are supplied with Droso- 
phore System; new 27-inch Horizontal McCormick rmerove Wheel 
added within a year; dam has been reconstructed and raised in sa me time ; 
steam plant consists of a 75 h. Ri Green’s Improved Providence Co. En- 
gine, two 75 h. p. boilers, etc. The land mins about 740 ft. along river 
front, about 219 ft. on Allen street, total area 75,000 sq. ft. Buildings— 
brick’ buildings; mill, 40x176 ft., 2 stories, gravel roof, with exception of 
westerly end, which is 214 stories with basement, and slated roof ; 1 story 
ell, 28x39 ft. 1 story wing, 13x13 ft, Wooden ‘puildings—Engine house, 
19x40 ft.; office building, 13x36 ft., 134 stories; 1 story storing and 
sorting room, 34x40 ft.; 2 story machine shop and scouring room, 34x50 
ft.; 1 story drying room, 1250 sq. ft. floor area; stable, 17x33 ft. Water 

ower. The appraisal of this plant by experts was $57,747. Like the 
rospect mills it is to be sold absolutely without limit or reserve to the 
highest bidder. 


The purchaser of the Prospect Worsted Mills must deposit with or secure to the Auctioneers $10,000, as 


soon as property is struck off. 


The purchaser of the Globe Worsted Mills must deposit with or secure to the Auctioneers $5,000 as soon 


as the property is struck off. 


The Trustees have arranged that {0% of the purchase money, on either plant, 
for a term of one year, with interest at the rate not to exceed 
thirty days and purchasers to pay the taxes for the current year. 


wise must be made at the office of the Auctioneers, w: 
HENRY K. WEBSTER, 


CHARLES W. WALWORTH, 
Trustees in Bankruptcy | 


tuay remain on mortgage 
Met ferannum. The deeds to be taken in 

IL inquiries by mail, telephone or other- 
here you should send for an illustrated catalogue of 


WM. S. KNOX, 


Cortes AGARS 


“MADE AT KEY WEST— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST, 


SUSPENDER 


Sold everywhere or 
by mail, 50 cents, 

C, Ae Edgarton Mfg. Co. 

Box 222, Shirley, Mass. 


PRESIDENT! 


Trimmings can not 
rust. If the name 
“President” isonthe 
buckles it’s genuine. 


$1 Si 


PLUGS THAT SPARK. 


Every One Tested and Guaranteed. _ | 
We make Running Gears, Hubs. Wire Wheels || 
and Everything for Autos. 
NEUSTADT CO., 
900 Clark Ave., St. Louis, Mo. 


CHARTER ENGINE 
Na NY PLace 


By Any ONE 
FoR ANY PURPOSE 
FUEL—Gasoline, Gas, Distillate 
Stationaries. Portabies, Engines and 
Pumps, Hoisters 
Send for Catalogue and Testimonials. 


HH OJ. 


(> State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


IM METON Lw BRICATES 


ANYTHIN 
iF YoU HAVEA Hor. Boe” It CHBESL vaca 
| N INCANDESCENT 
GASOLINE LIGHT 


Quickly lighted, bright, convenient, 
Pleasant—not costly. 


100 Candle Power, 3c. per week. % 

Handsome designs for homes, halls, 
shops, in chandeliers, hall-brackets and 
table lamps from $3.50 up. 


Full information and price list FREE 
on request to 


CANTON INCANDESCENT LIGHT CO. 
Box N, Canton, Ohio. 


ARE a GOING TO BUILD? 


If so, you want the best and most 
economical system of heating. The 
Vance System will heat your house 
in zero weather to summer tempera- 
ture with only 3% of the amount of 
coal required by ouher systems. We 
would like to have you investigate 
it before decidin Our booklet, 
giving full particu lars with patrons 
printed testimonials, sent free. 
2 VANCE BOILER WORKS, 

= 18 Fay Street, Geneva, N. Y. 


‘SMOKERS! 


Why fumble in trying to make a short 
puff? This Patent Nickel Platcd Cigar- 
ette Maker with safety book and pouch 
attachment saves time and tobacco and 
makes a perfect cigarette. Sent, post- 
paid, tu uny address on receipt of 20 cents. 


LICHTED WITH 
ONE MATCH 


ee 


- B. N 
70 Lytle Street, Chicago, Ill. 


GRAND PRIZE, PARIS, 


BIGHESE: AWARD POSSIBLE 


1900. 


The Smith Premier 
Typewriter 
Is a Headlight 
<= 


THAT MAKES 
CLEAR THE 


SYSTEM AND SATISFACTORY 
CORRESPONDENCE._ 


. ‘The fae CATALOGUE: - 
he §mith Premier 
Typewriter Co. “ 
SYRACUSE, N. Y., U. S. Ae 


W™ JESSOP & SONS L2 91 JOHN ST. NEW YORK 


